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the gold has gone out of the maples, and 

millions begin wondering where the 
snow shovel went and whether they have 
enough firewood stacked. Once again we 
are-at the mercy of the elements—iand once 
again the winter is further darkened by con- 
cer over energy supplies and prices. 

This will be the sixth winter since the oil 
embargo and those long lines at the gasoline 
pumps, We have become conditioned to far 
hither gasoline prices, to home-heating and 
electricity bills inflated by soaring produc- 
lion costs passed along to the consumer, and 
to coalfield strikes that add fuel to the fire in 
only a figurative sense. 

Meanwhile, despite the creation of a new 
Department of Enerey, we have failed to 
come to grips with the problems. So many 
dollars have flown overseas to purchase oil 
that their value as international currency 
has been affected. The bright prospect of 
nuclear energy has been dimmed by the 
questions of racioactive-waste disposal and 
plantsafety, And Congress has struggled for 
18 months in search of a national energy 
policy, disagreeing chiefly over deregula- 
tion of natural gas. 

Inthis issue, author Brvan Hodgeon takes 
up the natural-vas industry, with surprising 
results. Expecting a shortage situation, Brv- 
an traveled the countryv—and kept finding 
people who are finding gas, with promise of 
great quantities, and using unusual means 
to obtain that gas. A story of possible crisis 
became one of probable opportunity. 

Bryan's article on natural ens follows oth- 
ers on oil, coal, wind power, solar power, 
and geothermal energy that have appeared 
in NATIONAL GEQGRAPHIC in the past few 
vears. Stil to comets science editor Kenneth 
F, Weaver's status report on nuclear power, 
literally the most explosive of all energy ts- 
sues, surrounded by the most questions. 

For Ken this is familiar ground. Six years 
ago he anticipated the energy problems of 
today and wrote a masterful summary, “The 
Search for Tomorrow's Power,” which we 
published in November 1972. 

We expect that our writers will be cover- 
ing (nergy assignments for a long time to 
come. Since energy is a subject of great im- 
portance to every reader of this magazine, 
we Intend to keep you informed. 
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Pilgrimage to Mecca <8 

Fulfilling @ baste Muslim duty, Klamiec scholar 
Muhammad Abdul-Rauf joins the annual haji to 
the spiritual center of one-fifth of earth's peoples, 
Photographs by Mehmet Biber. 


Washington's Bountiful 

Yakima Valley 6o9 

Migrant Mexicans and enterprising dndians 
help make thiscone of the world's richest 
devicultural regions, rodnted by Mark Miller 
aad photographer Sisse Brinhery. 


Natural Gas: 

The Search Goes On 632 

Trillions of cubic feet of yet untapped energy 

Hes within the planet's crust. Bryan Hodgsan 

aad Lowell Georgia shaw wncenvertional new 
wave it iy being wnldcked., 


Where the River Shannon Flows 452 
Allan €. Fisher, Jr., and Adam Woelfitt fallow 
Ireland's longest stream from gentle lukes to 
wide Atlaatic esivary. 


Masterwork on the Mall 680 

The National Gallery of Art's spectacular new 
building was bornay a sketch on the back of 
an eavelope. Director J, Carter Brown tells the 
story af architec]. Af. Peis double-trianele 
four de force. Photographs by James A. Sugar. 


Treasures Of Dresden 702 

Ruvaged by war and fire storm, East Germany's 
“Fiorence on the Elbe” miraculously safeonarded 
ad priceless trove of ant. John Eliet and Vicrar R. 
Roswell, Jr,, detail its wonders, same now on 
towrin the Untied States, 


Flashlight Fish of 

the Red Sea 719 

foologist Exvenie Clark and photographer 

David Dowbiet dive by aight to stray the ethereal 
Photoblephanon—"“evelid of fight,” 


COVER: Pilgrims kneel before the Sacred 
Mosque at Mecca, goal of all Muslims ar least 
once it their lives, Photograph ov Mehmet Biber. 
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By MUHAMMAD ABDUL-RAUF, Ph.D. 
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Here we com &, OC Allah, ferewe come! 


Here we come. No partner have You 


Here we come! Praise indeed. and 


Ti si 7 _ a 1 me E 7 i = 
CiESSTIES are Fowrt—tite Kingdom hoe! 


Vo portiner fave Fou! 


'HIS JALSIYAR, recited by more 
than a million Muslim pilgrims 
one recent December, marked 
the formal beginning of our pil- 
grimage. Etched in memory is 
ihe scene at the airport in Beirut, 

where we waited all night for our flicht 
to Jidda in Saudi Arabia, My son Fat- 
cal and 1, each clad intwo pieces of seum- 
less white cotton terry cloth, bareheaded 
and wearing sandals, and my daughter 
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“And prochain unto mankind 
a pllorimace.” With this com 
mitt from Allah te Abraham, 
later revealed to the Prophet 
ATuhimmad, one of the moat 
remarkable ree us phenom 
tna in the world come into 
being: the haj), of annual pil- 
crimage to Mecca. For more 
than 13 centuries, Muslims 

have journeved to this acted 
revticn in Arabia to pray (heft) 
and to full o lifetime chuty of 
islam. The Plain of Arafat 
hloom< with believers as the 
mitltitude holts ond bows 
toward Alecca forthe midday 
praver (overleaf) 


Aisha, with only her face -and hands 
exposed, were among hundreds simi- 
larly clad 

How spoiled we were! The thought af 
the African herdsman who had walked 
Much of the way, and the Indonesian 
peasant whe had invested his life savings 
inmaking this pilerimage by sea, shamed 
us into thanking God for the ease with 
which we were performing our hajj. 

Al dawn we boarded: “First-class pas: 
sengers, then tourist class...” How 
awkward that there should be such a cis- 
tinction on this journey. Trappings of 
class here were more a cause of embar- 
rassment. [| remembered savoring the 
feeling of equality on my first pilvrimage 








25 years earlier, when lrode from Kuwait in 
the back of a truck. 

NOW ina state of (ram (restriction}—for- 
bidden to clip our nails, cut our hair, hunt, 
Irgue, OF engage in sexual acthoty—we 
Were eager to join our brethren converging 
on Mecca from all over the world. There we 
would perform & major duty in our religion: 
the pilsrimare to the Kaaba, originally 
built, Muslims believe, for the worship of 
trod by Abraham and his son Ishmael, an- 
cestors of our Prophet Muhammad 

The annual pilgrimage, instituted by 
Abraham, was continued by succeeding 
Arab generations, for it brought wealth and 








prestige to Mecca. Pagan practices, howev- 
er, were pradually introduced until the reh- 
gion of Islam, with its dedication and 
submission to (sod, came in the seventh cen: 
tury A.D., restored the ha}) to its purity, and 
made ita deeply spiritual journey 


ae NS TWO ROURS we were in Jidda, and 
li by late morning we began the 45-mile 
| 1, drive to Mecca. Busloacs of pilgrims 
2" were around us, and what a variety of 
features—Ornental, Neeroil, Caucasian, 
ancl all the blends brought by generations 
of intermarriage 

(inthe way we stopped at the Moscpue of 
Hudaybivah, site of a treaty marking the po- 
litical turning point of lelam tm its battle for 
survival in the seventh century. Here Mu 
hammad conciuded a truce with the (u- 
ravysh, the polytheistic inhabitants of Mecca 
among whom he was reared and to whem he 
first delivered his message: God is One 

The Quraysh had responded with unre 
lenting persecution, forcing Muhammad ta 
emigrate from Mecca—the Hegira, a.p 
622, which begins the Muslim era.* The 
treaty halted the battles waged against the 
Prophet and his new town, Medina, more 
than 200 miles north, allowme him and his 
community to practice their faith in peace 

Continuing on our Way, Wwe passed a 
white pillar that marked our entry into the 
sacred territory, a circle around Mecca in 
Which no wild animal may be hunted 
(Chanting the talbivah, our excitement 
mounting, we came to the city’s outskirts. In 





*Thomas J. Abercrombie examined lam and. it 


world in“ The Sword and the Sermon” in the July 1972 
NATIONAL Li EOGRAPHTC 





Swelling the tide of believers, anothe: 


Niganeoad of pilgrims wrrives at fide, 44 
miles trom Merce. Last vear 1.6 -milbon 
Muslims made the pilgrimage, many 
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having Invested their lifes-savings to take the how trip. Before arriving in Wleces, 
Dilerims don the simple dire costume: Men dress in two fieces of unsewn white 
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nifies that whatever their station in life. all Muslims are equal in the eves of Allah 








one of these buildings the kiswa, the embrui- 
dered black cloth covering the Kaaba, is 
made anew each year. 

Finally we were in Mecca, Islam's holiest 
city, crowding a barren valley walled by 
harsh hills (pages 586-7). Accompanied by 
Adeeb Tilmissan, a courteous young Saudi 
student assigned to us by our host, the Mus- 
lim World League, we drove through teem- 
ing shop-lined streets to the Sacred Mosque 
to perform the Arwaf, the prescribed seven 
counterclockwise circumambulations of the 
Kaaba. Entering through the Gate of Peace, 
we were met by a hum of chanting. In the 
middle of the mosque’s large open court our 
eves fellon the Kaaba, majestically tower- 
ing over a sea of humanity. 

It is impossible for any pilgrim to forget 
that first sight of the black-draped shrine 
Five times daily in our prayers, from what- 
ever part of the worid we are in, we face 
toward the Kaaba, longing for the moment 
We can cast our eves on it anc touch it. 

Rach migrim reacts tosecing the Kaaba in 
his own way. In my first expenence I be- 
cume suddenly dazed. My wife clung to my 
arm, trembling and sobbing. This time my 
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es , progvess: 


I Before entering Mecca—open only to Muslims 
—pilerims don the garments of thram and are 
forbidden to bunt, argue, cut their hair or nails, 
or engage in sexual relations: 2 At the Sacred 
Mosque, pilgrims make a greeting towat— 
circling the Kaaba seven times, They then 
perform the sa‘y—imaking seven trips between 


daughter shuddered as if an electric current 
had shot through her, and my son was 
speechless. He later told me he was struck by 
deep feelings of sweet tranquillity. 
Caught up in the ecstasy of devotion 
around us, we recited together: 
O Lord! Grant this house greater honor, 
veneroction, and que; and grant those 
who venerate if and make pilgrimage to 
it peace and forgiveness. O Lord! Thon 
art the peace. Peace is from Thee. So 
greet us [on the Day of Judgment| with 
the greeting of peace. 


HY THIS VENERATION 
of a stark cubelike building 
of gray stone? It is not a 
striking piece of art, norisit 

adorned with precious stones. And no Mus- 

lim endows it with power to benefit or to 

hurt. The Kaaba is the House of God, dedi- 

cated to His worship by Abraham. Near it 
the Prophet Muhammad was born about 

A.D, 570. Forty years later the archangel 

Gabriel descended with the revelation of the 

truth—that there is but one God—calling 

Muhammad to cleanse the Kaaba of idols: 


National Creagraphic, November (978 
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major rites of the hajj 


the hills of Safa and Marwah, enclosed in a long 
vallery, 3 On the eighth day of Daw l-Hijak, 
the twelfth and Final month of the Muslim lunar 
calendar, pilgrims move to Mina for the 
essential final days of the hajj. 4 Next morning 
they travel to Arafat for the pilgrimage’: central 
ritual: the “standing.” From noon until sunset 


And here, eight years after his emigration 
from Mecca, the Prophet triumphantly vet 
humbly returned to see those idols toppled at 
his beckoning and the purified Kaaba re- 
dedicated to the worship of the one God. 

We plowed through the crowded court 
toward the Black Stone, This sacred rock, 
12 inches in diameter, is set in silver in the 
east corner of the Kaaba (page 392). The 
only remaining relic from the original build- 
ing of Abraham, it is the starting and end 
point of the tawaf. Pilgrims are eager to 
touch or kiss it, as if it represents the right 
hand of God, with whom thev are renewing 
their covenant. Reading the golden Koranic 
lettering embroidered on the Kaaba’s black 
cover reminds us of its original builders, 
Abraham and Ishmael, and their pravers to 
God to raise from that area a messenger of 
peace, learning, and wisdom, 

At last we came close, but the crowd was 
too thick for us to touch the stone, except Ai- 
sha, aided by the police officer in charge. 
Swept along by the human tide, we kept 
chanting prayers, struggling to touch the 
stone or the Kaaba whenever possible. 

Coming opposite the Black Stone-on each 
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Muslims pray near the site of Muhammad's 
farewell sermon. 5 At sundown they go to 


Murdalifah for the night, 6 Returning to Mina for 
three days, pilgrims stone three pillars representing 


the devil. The sacrifice of animale anda post- 


Aratat tawai complete the hajj. 7 Before leaving 


Mecca, pilgrims again ¢ircie the Kaaba. 


circuit, we raised our right hands toitand re- 
cited: “In the name of God; God is most 
great!” The Kaaba loomed over us a5 if it 
were an ear of God absorbing the earnest 
prayers of His human creatures: Like sub- 
jects appealing for their sovereign’'s favors at 
the foot of his throne, we circled our Lord's 
House, shedding tears, seeking blessings 
and mercy, and yearning for His company in 
paradise. 

On completing the tawaf rituals, we went 
to drink from the Well of Zamzam, with its 
rich mineral water with which Ishmael and 
Muhammad had quenched their thirst. 

Ishmael.and his mother, Hagar, the tradi- 
hon goes, were left alone in a desolate valley 
by Abraham with only some dates and 


water, which were soon exhausted, Seeing: 


her infant writhing with thirst, Hagar des- 
perately searched everywhere for water 
She had asked the departing Abraham, 
“Has your Lord instructed vou to leave us 
here alone?” When Abraham answered af- 
firmatively, she said, “Then God will not 
abandon us.” 

God did not abandon them. Zamzam was 
revealed to them, and beside it Abraham 
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ENTERPIECE of the Muslim 
world, the Sacred Mosque at 
Mecca (left: burgeons with life 
Fat the height of the pilgrimage 

seafon. Situated in an arid valley near 

the birthplace of Muhammad, the re- 
vered mosque, al-Masjid al-Harom, 
features seven minarets. At its center 
stands a Si-foot-high, cubelike stone 
structure called the Kanba, which, ac- 
cording to Islamic tradition, is the 
shrine erected to God by Abraham 
some S00 million Mustims—a fifth of 
mankind—iurn toward this structure 
five times cach day in prayer. The 
world's second largest religion, after 

Chnstianity, Islam is the dominant 

belief in some forty nations, all of them 

in Asia and Africa (below) 

The 70-day pilgrimage season in 
1978 climaxes November 3 to 14, when 
most of the important hajj rites take 
place. The hay) season advances |] 
days annually because the Muslim 
lunar calendar has only 354 days 

Arriving pilgrims employ mulaw- 
wifi, or wuides (right), who handle 
passports, arrange transportation and 
housing, and lead the faithful through 
the series of rites 
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and Ishmael in time built the House of God, 
and the town of Mecca grew up around it. 

After the greeting tawaf, performed on 
arrival in Mecca at any time of the vear, pil- 
grims proceed to the ceremony of the sa‘y, 
making seven trips between the hills of Safa 
and Marwah, now inside the mosque. This 
ritual reenacts Hagar’s search for water be- 
fore she was led by an angel to Zamzam. 
During the seven journeys of the sa‘y, a pil- 
grim recites pravers, his heart closely in 
communion with God, 


» HETHER thev arrive early 
Por late during the 70-day 
pilgrimage season (which 
begins annually with the 
gtart of the tenth month of the Muslim lunar 
calendar), pilgrims spend the eve of the 
ninth dav of the twelfth month in the village 
of Mina, four miles east of Mecca. Follow- 
ing the practice of the Prophet, they rest 
there before the day of the “standing,” Dur- 
ing this high point ofall hajj rituals, pilgrims 
stand on the Plain of Arafat and pray from 
neon until sundown. 

By the time of our arrival Mina had be- 
come a crowded tent city (pages §98-9), Af- 
ter dawn pravers, we joined the rush of 
one-way traffic flowing to the Plain of Ara- 
fat, eight miles farther east, erceted by the 
bright colors of sunrise. 

Pilerims crammed cars, buses, and trucks 
and rode on the backs of camels and cdon- 
kevs. Often those on foot seemed to make the 
fastest passare. By noun all would make it to 
the hot desert plain, all clad in the same sim- 
tile attire, rulers and subjects, rich and poor, 
menand women, black and white. 

It was a scene to last in memory: a million 
and a half people assembled for the day on 
this barren, rocky plain (page 594-5), leav- 
ingall wealth and fame behind, praving for 
salvation and for our brethren’s deliver- 
ance, Thus we reinforced the sense of equal- 
ity before the Lord and reminded ourselves 
of the day to come when all will be raised and 
gathered for accountability, leading to eter- 
nal bliss or affliction. 

Some pilgrims climbed to the spot where 
the Prophet, from the back of his camel, de- 
livered his farewell sermon. In it he reiterat- 
ed some of the basic teachings of Islam and 
bore witness to his companions that he had 
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given his message and fulfilled his burden of 
prophethood. Three months later, in Me- 
dina, A-D. 632, he died. 

Shortly after sunset the reverse rush 
toward Mecca began. On the way back to 
Mina pilgrims halt for the night at Muzdali- 
fah. There they offer prayers, as the Prophet 
did, And there they collect pebbles to throw 
at the three “Satan's stoning points” in Mina 
during the following days. These pillars 
symbolize the forces of evil, and casting 
stones at them svmbolizes our lifelong strug- 
gic against evil (pages 600-601), 

Qn the tenth day of the month pilgrims 
celebrate the ‘Id al-Adha (Festival of Sacri- 
fice}—which marks the end of the pilgrim- 
age season—by sacrificing an animal, thus 
commemorating Ishmael’s deliverance. 

We drove from Muzdalifah to Mecca soon 
after micnight, halting briefly at Mina for 
the first part of the stone-throwing ceremo- 
nv. Then we returned to the Sacred Mosque 
to perform the post-Arnufat tewafin the same 
wav we had made the greeting tawaf, fol- 
lowed by the sa'y ceremony. Then each of us 
had a lock of hair clipped, symbolizing the 
end of ihram. 

Afterward we could have returned to our 
room, had ashower, and resumed our regu- 
lar clothes, but we decided to stay in the Sa- 
cred Mosque until dawn, then join the ‘Id 
prayer congregation. 

We stationed ourselves on the balcony 
overlooking the Kaaba-as throngs began to 
fill the vast court of the Sacred Mosque. | 
sat by the railing, reciting the Koran as the 
rapidiy increasing crowd of pilgrims flowed 
under the bluish glow of light. ] could not 
discern faces or heads, only a sea of human 
waves revolving around the w#racefully 
draped House of God. 

Hypnotized by the scene, my mind floated 
over the immense influence of the humble 
man behind this spiritual fervor, whose 
teaching has molded the daily lives of these 
multitudes, giving them spiritual and moral 
guidance, certainty, and comfort and draw- 
ing them here from all corners of the globe. 

I pictured the Prophet kneeling in praver 
inside the Kaaba, cleared of the idols that 
had desecrated it. T felt as if my eves pene- 
trated those very walls before me, surveying 
the empty expanse within, gold-and-silver 
lamps hanging from a ceiling resting on 


National Geographic, November 1978 


three wooden columns. Would that I had the 
privilege of praying under that roof, pros- 
trating myself on that marble floor. Only on 
rare occasions is the Kaaba opened, notably 
for its ceremonial washing, which is attend- 
edannually by the king of Saudi Arabia him- 
self (page 592). 

What is it that impels the Mushm to make 
this journey involving great sacrifice, hard- 
chip, and cost, yet doing<o ardently and lov- 
ingly? What meaning do the rituals have? 

We each carry within our hearts 2 divine 
element. Torn from the womb of existence 
and ushered, crying, into this world, we 
spend all ourenergies in the pursutt of a state 
of happiness. This restless, incessant drive is 
no more than that divine element within us 
seeking its origin, 

The joy of Islam lies in its recognition and 
fulfillment of man's various needs, Unbur- 
dened by and innocent of the sin of any 
other, we are encouraged to pursue our ma- 
terial, emotional, and intellectual urges and 
are rewarded by God for fulfilling them. Yet 
we must not forget our origin, God our Cre- 
ator, unto whom will be our return. Toward 
this end we perform ritual obligations called 
the Five Pillars of Islam: behef, praver, 
almswiving, fasting, pilgrimage. 

These embrace the recitation of shaha- 
dak, confirming our belief in God and His 
angels: in resurrection for final judgment; in 
God's messengers, beginning with Adam 
and concluding with Muhammad; and in 
His sacred books, including the Torah, the 
Psalms, the Gospel, and the Koran, the 
word of God revealed to Muhammad 
through the archangel Gabriel, 

They also include prayers five times daily 
in which we face the Kaaba wherever we 
may be and, without intermediary, pray cli- 
rectly to God, kneeling and prostrating in 
humility; the giving of alms, 2', percent of 
our income and savings, a5 an expression of 
sympathy to the poor and a sharing in God's 
blessings; fasting during Ramadan, the 
ninth month of the lunar calendar; and mak- 
ing this pilgrimage in which the Kaaba, fo- 
cal point of Islam and symbol of our unity, 
becomes immediate and touchable, 

In these common beliefs and observances, 
simple and clear, a Muslim feels united with 
his brethren in faith, now more than three- 
quarters of a bilhon worldwide. 


Pilgrimage ta Mecca 


He is also conscious of acommon religious 
heritage with Tudaism and Christianity, the 
other great monotheistic faiths that rose 
amid the deserts of the Middle East. Fortoa 
Muslim, Islam is God's revelation made to 
Adam and Noah; the religion revealed to 
Abraham and Moses; the religion of David 
and the Prophets of Israel, and of Jesus and 
the Twelve Apostles. For the final time, in 
its purity, the true religion was revealed to 
the Prophet Muhammad. 

A Muslim vearns to escape, at least once 
ina lifetime, from the conflicts anc vagaries 
of daily life to the birthplace of his Prophet 
and the House of his Lord. There he seeks, 
with his brethren, spiritual nourishment 
and deliverance. The pilgrimage symbolizes 
the return to our origin. We taste the joy of 
this return, and that drive within our hearts 
is somewhat contented and fulfilled. 





IVINE wisdom selected the arid region 

| of Mecca, stripped of all botanic 
luxuriance, purely as a focus. of 
faith. God commanded Abraham 
to tuke his infant son Ishmael and 
leave him with his mother in this 
desert valley. Ona later visit, the Koran tells 

us, Abraham was commanded to sacrifice 
him, and here Ishmael was saved at the last 
moment, aSsacrificial ram being substituted. 
Here Abraham and Ishmael raised the first 
Kaaba. The rituals of pilgrimage recall these 
events, and the austerity of this site under- 
lies Its sacredness. 

We cannot go on pilgrimage and expect 
to enjoy a comfortable vacation, pleasant 
scenery, good food, and entertainment. We 
are never farfrom God wherever we may be. 
But God chose this point purely for His wor- 
ship, and we are excited to have transported 
ourselves to this point purely for His sake. 

Soon there was no more space in the 
mosque, “Allaiu akbar!—God is most 
great!”—came the call to prayer. The flaw 
around the Kasha ebbed to a stop. The hu- 
man particles formed concentric circles 
around it, and the hum of chanting melted 
into silence. All I could hear was the distinct 
voice of the tmam leading the dawn prayer, 
the rustle of clothes as we performed our 
prostrations, and the echo in-my heart: 

“Q) God! Let this not be the last time we 
pray before the Kaaba!” . fe =@ 
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“ALLANU AKBAR! —God i¢- most great!" — 


rings the mueczin x call. Pilgrims 

clugter at the Gate of King Abdul-Aziz 
al-Sated, named for the tribal leatier who 
founded mater Saudi Arabia in 1932. 
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PENDING HIS HEART to Allah, 


| Rane Khalid of Saud 






Arabia (be- 
low, Center prays before the Cere 
mony of washing the Koaba’s 
interior, The shrine’s gojld-and-sliver door 
facing page) is opened annually for the 
event curing the hay seaaon, Ministers and 
beivuarcd= ata’ near. Mustim dignitaries 
lake (hisapportunity to perform a tawat and 
Kise the Black Stene (right), encased in sil 
ver Embedded ina corner of the Raaha., the 
Black Stone is believed to be the only CALAN 
piece of Abratwm’s origmal shrine. The 
Raha itself has remained empty since A. | 


640, when Muhammad. cleansed it of (dol 





ind reaffirmed [slam asa one-Gorl faith 


i r ia 
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HORUS OF PRAYERS recited by 
more than a million voices fills the 
air over the Plain of Arafat (left 


Lrowding into an immense city of 





tents, 12 males east of Mecca, the throne 
pathers to perform the guagu!, or Lhe “stant- 
ing.” From noon unt! sundown on the ninth 
day of the final hai) month, Muslims con- 
vergeonthe Mountol Mercy, ¢cnter, where 
gtanctine under the scorching sun, they pray 
and recite verses of the Koran (above), hop- 


I i - 7 Lo 1 
ine that heir sins will be formven, Lf ily all 


rTim fails to 
complete his hig), It wast on the Wount of 
Mercy that Muhammad delivered his fare- 
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VILLAGE becomes a city as 

thousands upon thousands of 

ilerims pour mto Mina a (le Ft} 

toning of the “devil” 

pillars. Once the gi stheritig pli ce for desert 
tribes, Mini 

the hajj. The multitude spends three 


Loday exists gimost sole he for 


fier mrriving trom Arafat 
eizght miles to the east. For the rest of the 
vear Mina is left mainly tocaretakers, Dur- 
ing the crush, accommodations can cost 
mote than a hundred dollars.a night. Most 
of the pilgrims pitch tents on the barren 
hills or curl up in blankets and prayer rugs 
on the dusty streets 
Faced with a sevenfold merease in [or- 
eigen pilgrimé-aince 1950, the oil-rich Saudi 


Mioiding program * 


Government has embarked on & massive 
fore than a hundred 
million dollars went into enlarging the 


At fetch Mer Sj We Iwi hs multilane rt ks link 
Wlecca and Arafat anew airport has been 
burl Inj in Jidda. By scanning a bank of re- 
cently installed closed-circuit televisions 
(above). a Saudi soldier can monitor the 
acs ai re all Lit Ub iene oa rp ta rs lof Lracric of 

am ou a duties. Other cameras televise 


Lit 


the | cai] events via satellite to more th 
forty countries; on radio the prayers go out 


In Severn (one: 








TAN IS THE TARGET when pil sites marked by pillars, the devil was an- 
mms flood the streets of Mina for were with stones. Satisfied with this cis- 

he- stoning of the : llores inhove | aprea of faith, Allah provided a ram for the 
ling. to Islam tradition Sac rite 

ordered by Allah to sacrifice Peshilving to their struggle against evi 

his son Ishmael (mot, Muslims say, the pilgrims reenact the event (top, right) 

yvoungerson, Lsanc, as the Bible relates-tt EAch Must cast at least 49 pebbles at the 


; 
Phrice Satan tempted the 





rev to flee and = = three pillars during the three-day rite. To 


Abraham to desist, and each time, at the Tee he pull (accessible to more people, 
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vos. gildéd around each According to the Kioran, meat must be er 


in upper level wa 
Pebbles, as weil as sandals and turiane en | 
begin te pile upatone pillariabove right quantities 
Treah iS frogen al a recently built 


the poor. Now, because of the larg 


involved, meal not distributed 


While at Nina, most Niushims also ar- Hart puri 


fatiee for an animal sacrifice. Bedouin diMtributed inter 
tnibesamen leac large berds of sheep and 4S 2S16n that most of the restrictions of 


rilrrins at Wiis or bat 


monks from tie aricl hills to sell to pilgrims, ihrem have ended 
7 t 
i | i 


whe can witld the knife Lhemeelves or else fr al Mecca chip & lock of Bair oF, 2s pre 


pay a butchér to perform the sacrifice. 
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ferred DY Men, Shave the head 


Pilgrimage to Mercca 








ASTS OF COMFORT in the midst 
of an implacable desert, the 
Wiecca Inter-Continental Hotel 
(left) caters to the more affluent 
pilgrims, some of whom enjoy a sumptu- 
ous buffet (below) following one of the 
ha}) rites. Since entry into Mecca ts forbid- 





should stand to face the Kaaba during the 
live daily prayers. 

Pilgrims on @ more Sparlan regimen use 
one of the many washing facilities (below) 
the Saudi Government has installed to 
combat contagious disease, Formerly the 
hajj was beset by a high mortality rate 


den to non-Muslims, German and French 
technicians had to supervise construction 


Epidemics of smallpox, cholera, and ma- 
laria would sweep the crowded and unsan 
pilgrim camps. Now, because of 
mobile hospitals, | wortable toilets, dismnfec- 
tant spraying, abundant pure water, and a 
modern quarantine center at Jidda, the 
Palth Organization no longer reg- 
ularly monitors the haji. 


of the hotel over closed-circuit television, itary 
relaying instructions to Miuslim foremen 
by radio and walkie-talkie. The new com- 
Hex includes & mosque and conference 
center. and on each of the marble balco 
nies, Marking: indicate where a guest 








'HE RETURN TRIP is hot and > 
crowded oas the pilgrim army 
swarms through Mina (following 
pages)onits way backto Meccaand 
thence homeward. Vehicles must 
pick their way through a dense current of 
pedestrians. many of whom carry belong 
ings wrapped in blankets and prayer rugs. 
Paseenvers atop a bus sprout umbrellas to 
shield against a sun that can heatthe valley 
to 110°F.. Pilgrims usually spend about two 
week= in the region of Mecca. 































AREWELL TO MECCA: All 


wisitors cirtle the Kaaba betore 
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worshipers are transformed by 

me exposure into og blur, as o they 
Make UD Ay HiTip Mw OT a wing Line Th iM 
exorably to the core of their faith. Othe 
MUerIMs nomi themsels 5 In the holy 
water of Zamzam. lower nmght. Before 


departing the country, most plierim: 


uso visit Medina, the second city of 


Sin, MOTs (DAM 2A) Ae: Doro 
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ONG BEFORE DAWN they came along NORTHWEST OASIS 


the gravel road in run-down pickup 
trucks and battered sedans pulling di- 
lapidated house trailers and pushing 

cones of vellow lig 


wad, trailing plumes of blue 














if throwirh the cust 





ap | hose 4 
smoke and lurching wp the grade with the 


desperate whine of disintegrating transmis 








S10ns, SOME EVER came on lool 
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In the lhc babies cried, dogs barked, 


anc couple ’ ireued a yi le i hildren slept fit 





ankets spread out on the dew 
grass. At leneth trailers went lurk, and the 
Windows af parked Cars misted over. Along 
the edge of the orchard a few small fire: 
flickered. and in the chill crystalline stillness 


the desultory conversations of weary men 


fully under b 





carried tar with astartling clarit 
The orchard ran to a wire fence beyond By MARK MILLER 
Meer ee ee ee ee uD? Photographs by SISSE BRIMBERG 
aw rolling hills. At dawn the sky above the - 
hills ¢lowed @ vivid blue Arcused by the 
first light, covotes filled the dim rock, 
coulees with mac laughter to frighten rab- 
bits from hiding beneath the twisted gray 
lrmibs of smee 


} stood at the tence with Heid wiasses, 





scanned a canyon still in shatow, and saw a 


rabbit dart through a pale brittle gars 


Russian thistle ancl wild grass in doomed 
flight. A foreman wearing a fifty-collarstet- 


son arrived in a pickup and parked on @ rise 


above the orchard. Slecpy men emerged 


en ol 





from cars and trailers and from bedrolls in 
the orchard and, hands in pockets, walked 
stiffly up the hill to ask for work 


So this ragtag army of migrant laborers 





had come to the end of their yearly odvs- 
sey—to the beginning of the autumn apple 
harvest in Washington State's bounteous 
Yakima Valley 

Part of Washington's inland empire, the 
Yakima Valley lies between the Columbia 
River and the Cascade Range. The vallev is 
actually two adjacent basins in Yakima 
County connected by the Yakima Kiver, a 
215-mile tributary of the Columbia (map, 
page 614). Fed by the Cascac 











es snowlields, 


Frozen assets in one of the nation’s most prolific [ruit-growing regions, porcelainiike 
pear blossoms weather a subfreering night under sprayed-on coatings of ice. In full 
Aish of spring Y akin Valles orchards hue an itmeation canal (above) brimming 
with mountain runoff, lifeblood of Washington's dry but fertite Internor 


the Yakima supplies a 2,000-mile system of 
Irrigation canals to water halfa million acres 
and more than seventy crops 

The Cascades shelter the valley from 
moist Pacific winds, hold vearly precipita- 
tion to about eight inches, and create a 
creenhouse eflect, with three hundred sun- 
nv davs annually, The vallev's semiarid set- 
ting, amid sagebrush steppe and sparse 
timberlands of pine and fir, belies 1ts agri- 
cultural fertility. Soils rich tin volcanic ash 
combine with the sun and water to produce 
wields twice those of everage farmlands 
This natural alchemy makes Yakima Coun- 
tv the nation’s leading producer of apples, 
hops, and mint, and consistently among the 
leading counties in the value of all its crops 
W here irrigation does not reach, bunchgrrass 
Nourishes, making the valley Washington's 
livestock center. 


Verdant Valley Draws All Types 


To this abundant oasis the migrant comes 
to earn his daily bread from the hardwork- 
ing local farmers, on lands once the domain 
of the Yakima Indians, and here the inter- 
ests of all three are combined in a colorful, 
but often troublesome, way. The Yakimas 
on their 1,300,.000-acre reservation in the 
lower basin have only recently begun a pro- 
cram of agricultural development to help 
the tribe scape what one member called 
“this second-class limbo into which we've 
been pushed.” A state labor official told me, 
“There are about 30,000 workers in the val- 
ley during peak season. [Two-thirds of them 
are true migrants, another 3,000 migrate 
within Washington, and the rest are local 
people.” A controversial work force, they 
include an unknown number of illegal Viex- 
can immigrants. 

Nearly a third of the valley's 164,000 
people live in the city of Yakima, where 





Fruit of hard labor, each 25-bushel bin of 
appies will bring seven dollars for migrant 
pickers Alfredo and Manuela Regalacio 

Wided by their older children, they may fill 
25 bins aday. At fall harvest, a flood of mi- 
grants trom Texas, Arkansas, and Califor- 
nia arrive in the valley: Of the many illegal 
aliens in their ranks, growers claim “the 
valley wouldn't get picked without them.” 


processing plants in the sprawling Produce 
Row district fill an endless stream of rail- 
road cars and truck trailers with meat, dairy 
products, and almost every kind of agricul- 
tural produce. 

The apple, however, remains the valley's 
chiefemissary. Last year 15,000 pickers har- 
vested 25 million bushels of apples from the 
valley's 42,000 acres of orchard—half of 
Washington's crop and about a sixth of the 
nation's supply. 

After the harvest, nearly halfofthe apples 





are stored na controled atmosphere ot 317] 
WIth reduced oxygen, where the fruits np 
ening process, or respiration, is slowed, The 
technique Ensures A 


“fresh” fruit and stabilizes market prices 
Pre-waxed Apples Head to Market 


At the Eakin Fruit Company in Yakima | 


stood at the end of aconvevor bell as anend 
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toward a platoon of box packers 


was blood red, lustrous, aod 


7 Lhe ee ' 4 1 ri 
year-round supply of 


shaped. “We wax them,” said Bob Eakin 
‘to replace natural wax lost in washing, So 
they keep better 

Eighteen million of the apples shipped 
from the Yakima Valley are grown by Pete! 
Hanke, whose 160-acre orchard lies at the 
base of the lower valley's Rattlesnake Hills 
pages 630-31). Peter anc hie wife, Susan, 
cume to the Valley in the €arly 1960's to take 
over a faltering family farm. Throw:h eight 
long vears of unproductive growth, they fi- 


nanced their 
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Her Honors meet: Dixy Lee 
Ray (top, far left), Governor 
Washington, welcomed to 


Yakima by Mayor Betty L 
Exmondson. Only Chicago 


ane Ne Lk Vork 


hoaet creater 


concentrations of trait storages 


and packing facilities than this 


itw of 52,250 (above) and its 
covirons. The valley's half a 


million irrigated acres produce 


tore than ae venty ic rops. T he 


Yakima Indian Reservation 
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newly planted fruit trees by growing alfalfa 
seed, hay, and mint. Worth about $].000 an 
acre before cultivation, the land, with im- 
provements, is now worth from 55,000 to 
$12,500 an-acre. 

“But a frost during the blossom season 
can wipe you out,” Peter tola me. “Half:a 
million dollars gone in an hour.” When low 
temperatures threaten, bells that are set olf 
by frost alarms ring in the house and bharn- 
yard. Positioned throughout the orchard are 
more than 3,000 ciesel-oil smudge pots— 
essentially louvered chimneys whose vora- 
cious drafts heat enormous volumes of air 
(pages 6) 2-14), 

“We burn until the freeze lifts,” Peter 
explained. “About a thousand bucks an 


hour literally going up in smoke. If you hest- 
tate, though, hoping the thermometer won't 
fall—aned then it does—vou can have your 
crop disastrously thinned out.” 


Consumers Look for Color and Shape 


Barring killing spring frosis or sudden 
violent winds able to strip trees bure, the 
Hanke crop rolls to Yakima City in Octe- 
ber. More than 40 percent of the apples are 
sold fresh; the rest are kept in storage 
Besides the Red Delicious, the valley's apple 
crop includes the Golden Delicious, Wine- 
sap, Rome Beauty, Jonathan, and Granny 
Smith. The Red Delicious tree is favored for 
its high yields as well as for the popularity of 
its fruit. “When people think apple,” one 


O14 








processor told me, “they usually think red.” 

They also think oblong, In the daily wide 
temperature swings of the Pacific North- 
west the Red Delicious assumes a tapered 
shape that consumers have come to prefer. 
Its silhouette is the trademark of Washing- 
ton's State Apple Commission, which repre- 
sents more than 5,000 growers, After the 
introduction last vear of a “chemical girdle” 
that causes reds to grow into the favored 
“Washington” shape—regardiess of or- 
rin—some growers in the Yakima Valley 
yelled foul, but to no avail, 


Mint Growers Fought Back 


Low blows are something Yakima Valley 
mint growers also live with. In 1970 the val- 
lev's mint farmers sued major mint-oil buy- 
ers for price-fixing and won an out-of-court 
settlement of 14 million dollars. 

Driving across the lonely Toppenish 
Plain, | found the evening air east of White 
Swan saturated with the cloving aroma of a 
mint-oil distillery. The scent led me down a 
dirt road to a rumbling iron shed, Through 
a window | saw the mint grower stretched 
out on a broken-down recliner, gazing 
thoughtfully at a roaring boiler. Curled be- 
side him on the floor was an enormous gray 
dog that studied me with baleful eves. 

“That's Wolf,” said the grower, Wiley 
Cordell. Hearing his name, Wolf growled 


Hands of time spin back when two 
vintage electric: trolleys trundle 
through the countryside around 
Yakima on rails used for transport- 
ing fruit-laden boxcurs. On one, trol- 
ley master Jack Wimer shows off his 
watch to a load of conventioneers 
(left). He has taken to the rails in his 
spare time “just for the fun of it." So 
too has Yakima Valley College in- 
structor Haze] Leland—here help- 
ing Wimer clear dirt from a crossing 
iright}. Of the same model as those 
used in Yakima early in the century, 
the two cars were found in Portugal 
and brought back a: a Bicentennial 
project and tourist attraction. 


Washington's Fakime Valley 


lis 


uppropriately. “He's supposed to be half 
wolf.” (Another growl.) “He earns his keep 
by guarding my product.” Wiley pointed to 
a row of thirteen 55-gallon drums. “You see 
there 352,000 worth of peppermint ail. [told 
Wolt [“growl"] it’s half his so he'll pay atten- 
tion if anybody tries to rustle it.” 

The extraction of mint oil begins in Sep- 
tember when the mature plants are mowed 
and deposited in steel hoppers through 
which boilers force superheated steam. The 
oily essence is vaporized, drawn off, and 
condensed. Primarily a flavoring, pepper- 
mint oil, when refined, vields menthol, 
Spearmint farmers consider themselves re- 
sponsible for chewing gums, dental prep- 
arations, and scented soaps. 

“T do just fine,” said 31-year-old Wiley. “I 
sweat, though. I eat dust. No gentleman 
farmer. I try to do everything myself, rent 
equipment I can't afford, do my own re- 
pairs: You couldn't pay a man to work like | 
do. The Lone Ranger. I never even got a 
high-school diploma until [ joined the Navy, 
where | learned to weld. [ welded on the 
Alaska pipeline for four years, These eighty 
acres are the fruit of my labors,” 

It was Wiley who introduced me to the 
annual Moxee Hop Festival, a miniature 
Oktoberfest in early August that celebrates 
In advance the Yakima Valley's 38-million- 
pound harvest. Wiley went-off in search of 
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Pond monkey for a moment, 71-vear-old Maurice Hitchcock (below), head of the 
family-owned White Swan Lumber Company, feeds loes into his mill on the Vakima 


Indian Reservation 
estimated 700 million dol 





A major buver of the Vakima Nation's greatest oséet—an 
ars’ worth of fir and pine 


be fies around the country in his 


Gates Learjet (rightito drum up business.. At 69, his wife and copilot, Kathleen, was 
one of the oldest women on record to obtain an instrument rating for the plane 


the Hop Queen. I ducked into a tent filled 
with raucous song, A dozen men seated at a 
long wooden table raised a beerv chorus 


A hop farmer's wife 


Leads a hei of a jife 


Of poverty, hunger, aid fear. 


Ar F iia Phe as CPi \ ¥is attr 
4) labor wnceutl, 
So the -rest of the world can dring# 


beer 


At least part of the song is true. Hopes, the 
flowerlike cones of the female vine, are used 
mostly inthe brewingof beer toimpartto the 
beverage its aromatic bitterness. The Unit- 
ed States is the leading producer of hops af- 
ter West Germany, exporting 50 percent of 
its 55-million-pound crop, 70 percent of 
which comes from the Vakima Valley's 
21,000 acres of vines (pages 620-21) 

Like most of the valley's growers, hop 
farmers depend largely on hand labor. To 
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get it, they can telephone the Job Service 
Center in Yakima, funded by the U. 5. 
Department of Labor. Jesse Farias is man- 
ager of the center, A Chicano, 33 years old, 
Jesse spent his vouth in migrant labor. 

“My brothers and sisters still do it,” he 
told me. “Some people like it, others can't e- 
cape it. Education & the exit, but for that, 
kids need a stable home. Otherwise thev 
never settle out of the migrant stream. 

“Wages and working conditions for farm 
workers have remained pretty much the 
cameover the years,” Jesse pointed out. Lre- 
Called that new legislation has increased the 
minimum wage by only 45 cents, toS2.65 an 
hour. “It's <ul one hell of a way to make 
a living.” 


Migrants Hope to Keep Dignity 


Late oné September afternoon Isat on the 
sandy banks of the Naches River and en- 
joved the melancholy harmonica serenades 
of Harvell Pond. Migrants from Arkansas’ 
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Cizark FPiateau, Harvell and Ariene, his 
wife, had parked their battered pickup and 
house trailer in a grove of poplars off the 
highway, While Arlene washed clothes in 
the river, Harvell watched over their two 
sons and cdiscoursed ona life of transient toil 

“Lhe hardest things to keep your dignity 
It seems like more and more people don't re- 
spect manual labor. Growers are happy as 
hell to see us at the start of harvest, but once 
it's over, they don't want us around.” 


That evening I sat in the yellow 





Wwhtofta 
hissing lantern above the trailer’s folding ta- 
ble and waited for Ariene to say grace. “We 
Thee,” she 
our sale trip to Washington. And 
we pray for those in need. Amen 

Qn another evening I found Harvell 


HUM Ped In a camp hair with hi«shirt off ai 


thank concluded, “tor @ocgrd 


health ane 





[ pickingapy 
ing his feet in the river and sipping cider. 
Arms brown anc torso pale, his i¢anness tes 


Harvell 1542 


terten hourso Wes. He was soak- 


oftied to £5 years ot toll 
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he told me. “Lcant read 


“Let's face it, 
can't hardly write my name. Arlene handles 
ad, Can t re- 
member being inside a school. My folks 
Were good tous, but we all had to workto get 
bv. Aly daddy passed away on the road in 
California, In ontons.” 





the LA iting ] ee a a Up city tre rond 


Fields in Summer. School in Fal] 


Asturdy and perpetually smiling woman, 
leafineg through 4 CoOg-Pared 


notebook filled with the aricresses of farms 


und foremen. Sons Harvell Junior and 
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James, 7 and 9, satin a pebbly shallows to 


Pecanhe Lie heat 


“The bovs summer with us," Arlene ex 
pl unrie “Wwe pick cotton, veretables, and 
citrus in the Rio (:rande Valley We work 
the Imperial Valles vegetables, then ori 
COLs and peaches in the San Joaquin Valley 
We pick chernes in Oregon and Washing- 
ton, and then we pick the appics. When 
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High and dry above irrigated trenches, 
mildew-prone hop plants find a perfect en- 
vironment in the Yakima Valley, where 
ruinfall averages eight inches a year. In 
April nimble-handed workers string two 
lengths of vine SupHIre al a time (oalvewe | 


from 18-foot trellises. Around them the 
young perennial herbs may coil upward 
footormoreaday, Come harvest, the yine- 
laden twine will be cut and separated from 
the cones (bottom right)—w herein lies the 
substance that both preserves and imparts 


National Geographic, November [978 





‘| 
1 
| | 
i | 
‘J 


= — 


1 
boa 
, | 
| 
+ | 


the distinctive flavor to beer. Then.on to a 


drying kiln (top right), where hot al 


blown through the floor removes mast of 
the moisture from the cones, Perched atop 
a roll of burlap, a: kiln operator finds time 


for a little telewiserdl diversion 
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we put the boys on a bus and send them 
home to their grandmother.” 

The Ponds enjoy a Thanksgiving reunion 
in Arkansas: then Harvell and Arlene depart 
for two months of citrus picking in Florida. 
Aftera Christmas holiday together, the fam- 
ily splits up again for six months, 

Last year the Ponds arrived in Florida to 
find their jobs erased by severe frosts. It 
meant a three-thousand-dollar loss in ¢arn- 
ings for them—about one-third of their 
average income. Such calamities fall on the 
shoulders of migrant children, who must go 
to work to supplement their parents’ wages. 
One result is that many migrant youngsters 
achieve only a slapdash education and are 
virtually ilhterate. 


“Times Do Get Hard” 


In 1975 the American Friends Service 
Committee surveyed Yakima Valley as- 
paragus fields and reported that children 
were being unlawfully exploited, compelled 
to work alongside their parents to supple- 
ment family earnings. 

Harvellis philosophic, “It's true, but now 
and then the kids have to help out when 
times pet hard. In this line of work, times do 
get hard.” 

Times have indeed become harder for 
American migrant farm workers, who in- 
creasingly complain of competition from il- 
legal Mexican immigrants. The Yakima 
Valley, with perhaps 11,000 illegals, is the 
Immigration and Naturalization Service's 
biggest headache in the Northwest. 

Last autumn arrests were running $0 a 
week, an insignificant reduction of the val- 
ley’s labor force, but enough to anger apple 
growers who needed 1,200 extra pickers 
when September and October cloudburst= 
and an carly winter hastened ripening. 

One grower told me, “Withoutillegals, I'd 
be out of business. If the Feds raided me to- 
morrow, I'd hand them picking bags and 
say, ‘You pick my crop; nobody else will!’ " 

Half of Mexico's farm workers earn less 
than 15 dollars a month. In the valley an 


apple picker can earn more than 50 dollarsa 
day. In 20 days his earnings will exceed 
Mexico's per capita annual income, Couples 
can make as much asa hundred dollars ina 
dav, and adolescent children can generate 
upto 7S percent of an adult's earnings. Such 
figures often lure otherwise law-abiding 
people into the United States in defiance of 
immigration quotas. 

Officially called “undocumented aliens,” 
illegals are tempting prey to unscrupulous 
labor contractors, who may withhold spu- 
rious “deductions” from paychecks. Those 
who complain risk betraval. “I've heard sto- 
ries about guys who put illegals to work, 
then tip off the Feds, who come in and arrest 
them,” a grower told me: “That way, the 
contractor doesn't have to pay for the labor 
and sometimes collects an award to boot.” 

As Mexico's population and inflation in- 
crease, so does the number of illegals com- 
peting for jobs on American farms. “I used 
to countontwo months’ work up here,” com- 
plained Elmer Paar, whose three decades as 
a migrant show in his gaunt suntanned face. 

“Now I'm lucky to get 30 days. Growers 
don’t hold no loyalties far Americans.” 

“We're nol cops,” said a foreman who ad- 
mitted that at least half his picking crew 
were illegals. “We're in business. [legals 
pick well and they work hard. The faster the 
fruit gets picked, the better off we are." 


New Ways Changed Yakimas’ Lives 


The valley's tribe of migrant laborers 
shares its economic lifeboat with another 
tribe, a real one that once roamed from 
northern Oregon to Canada and from the 
Cascades to the Bitterroots of Montana. 
Today the 6,350-member Yakima Indian 
Nation, the legal descendant of 14 nomadic 
tribes and bands whose archeology dates 
from 14,000 years ago, looks restively to the 
future from the relative confines of a 2,000 
square-mile reservation, slichtly largerthan 
the State of Delaware. 

“That may sound like a lot of land,” said 
Robert Pace, media representative for the 


Though his hands tell the story of an unsettled youth, Steve Oldcovote, a Sioux 
cowboy from South Dakota, has planted roots in the Yakima Indian Reservation's 
rich cattle range. Now working for rancher Bill Northover, a Yakima, Steve is one of 
many non- Yakima Indians drawn to the reservation by its job opportunities. 
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tribe, “but the old VYakimas required nearly 
ten mes that. Dhev fished a hundréed miles 
irom where they dug wild roots. They rode 
into Montana tor buffalo. They were hunt- 
ers and food-gatherers, not farmers.” 

Pressured by white settlement, the tribe 
gave up nine-tenths of its land by treaty in 
1855. Unused to agriculture and cut off from 
traditional food supplies, the Yakimas fell 
prey to ennui, abevant despair, and alcohaol- 
ism—<classic ills of cultural disruption that 
linger today. Bereft of spirit, the tribe sank 
Into abject poverty 

“Many old people here just waited to die,” 
remembers Marjone Russell, A Cherokee, 


Covert for Comores, Ahtanum Ridee cuts the 175-mile-lone Yakima Valley inta 


Marjorie married a Vakinia she met near an 
Army base in Oklahoma during World War 
lH. “When I came to the reservation,” she 
told me, “Twas struck by the sadness among 
the elderty, who feit that life wasn't worth 
living anymore, " 

The Allotment Act of L887 ended com- 
monownership oat reservation land. Freed of 
trust restrictions on their parcels, many of 
the impoverished Yakimas sold the tribe's 
most fertile lands to whites, 22,000 of whom 
reside within the boundaries of the reserva- 
tion today 

“It was an attempt to undermine the 1855 
but luckily tt didn't entirely work,” 
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said Bill Northover, a cattle rancher who 


HAS Sery ec an the tribe's l4-member COUT il, 


the Vakima's chief legislative body 


Water Rights Bring Confrontation 


Ironically tis the 1855 treaty, which re 


linquished so much, from which the tribe's 


strength flows today. Under its terms, tri 


law Vers assert claims to water and fish ani 


seek greater control over reservation attairs 


LAL 


(iting a 1908 Supreme Court holding that 


reservation Indians have first claim to wate 


nassing through or by theirlands, the tribe 
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suing the Bureau of Reclamation for ‘an in- 


aiiotment of two acre-feet ol 


7 —— 
Lifts 


w 


1s 


waiter annually for each acre of irrigable 
land and for maintenance of water flows to 
protect fish runs. Fearful that the reserva 
tion's needs could eventually monopolize 
irrigation water, local governments have 


raised vigorous legal opposition. Fishing 


rights are also at issue: Entitled by law 
hy 


to half the fish that migrate through tradt- 
tional fishing grounds, the Yakimas have 
found recent runs severely reduced and 
charge state officials with fulure to curb ex- 
cessive olishore harvests. At stake is the suc- 
the Yakimas’ seafood plant, nucleus 

a §5-million-dollar processing facility 
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completed, will employ some | 500 people, 

Inevitably, despite formal expressions of 
goodwill, such problems create friction be- 
tween the tribe and the 158,000 non-Indians 
in the valley, “People lash out viciously at 
the tribe from misunderstanding,” said Jim 
Normandeau, the nation’s administrative 
director. “They believe us to be welfare 
wards of the government, which is untrue— 
we earn and spend our own money.” 


“The Miracle Will Come” 


A Lincolnesque Montana Flathead Indi- 
an, recruited for his financial experience, 
Jim monitors a 20-million-dollar cash flow 
from tribal operations. The Yakimas’ chief 
asset and income source is their 494 ,000- 
acre stand of timber—most productive of 
anv American Indian reservation. The tribe 
has also invested its money in farming, fur- 
niture manufacturing, and an aircraft sales 
and charter service. The Yakimas' seafood- 
processing facility is in.a 114-acre industrial 
park near the tribe’s Toppenish headquar- 
ters, On the same tract are its furniture fac- 
tory and tobacco warehouse. 

Despite increasing earnings, some tribal 
businesses demand heavy reinvestments. 
Asa result, though the tribe's assets are val- 
ued at about 800 million dollars, yearly al- 
lotrments to each Yakima from tribal coffers 
currently total only $450. The low sum ran- 
kles many Yakimas, who complain of poor 
management. Sighed one veteran council- 
man: “They see all the buildings and expect 
an instant miracle. The miracle will come, 
but with time.” 

Watson Totus, the 73-year-old chairman 
of the tribal council, believes in it. “I hope to 
see all Yakimas eventually living on the res- 
ervation, living well. This is where we be- 
long; this is home.” 

This heartfelt wish of a traditionalist has 
so far been denied by unemployment. In 
winter, when agricultural and fishing oper- 
ations slacken, the unemployment rate on 
the reservation soars to 30 percent. Of the 
tribe's membership, about 1,550 live else- 
where. “They leave to find work," said Eliz- 
abeth Williams, who tends the tribal 
enrollment list. 

“Tt's hard for an Indian to get started,” 
said Bill Northover, whose Medicine Valley 
cattle ranch | visited during a rain-soaked 
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roundup. Starting with a few head, Bill 
slowly built up a herd of Herefords, the fi- 
nancial mainstay of his 1,200-acre spread, 
lwing within the reservation boundaries. 

“Even today, an Indian has a hard time 
getting a bank loan,” he told me, scraping 
muddy boots against a fence board. “Tt has 
stopped a lot of good people from farming 
and ranching, and they ended up bums.” 

“The difficulty arises,” said Jim Norman- 
deau, “because a reservation Indian can't 
mortgage his trust-held land without Gov- 
ernment approval, It becomes a cumber- 
some process, and consequently we spend 
much time trying to build lines of credit for 
the individual.” 

Lack of credit has handicapped other 
tribes as well; this Was a primary reason for 
the founding in 1973 of the American Indian 
National Bank of Washington, D.C., in 
which the Yakima Nation now holds a con- 
trolling interest. With the infusion of a mil- 
lion dollars (plus ten dollars more to get the 
controlling interest) from Yakima tribal 
funds, the bank ended 1977 with more than 
20 million dollars in demand deposits. 
Councilman Bill Yallup is a director. 

“The national examiners found all kinds 
of faults,” he told me, “They said we had no 
prior knowledge of many tribes’ ability to 
repay—that they weren't really qualified for 
loans. Well, that was the poime reason for 
establishing the bank, and they understand 
that now.” 

New Projects Mean More Jobs 


Foremost among tribal priorities is the 
creation of jobs and reservation enterprises 
that will eventually provide year-round em- 
ployment not only for the Vakimas but also 
for many non-Indians. Though economic 
development is a top priority, education 15 a 
Major CONCErMn. 

“Our people haven't been very successful 
in public schools,” said Violet Rau, who de- 
signs cross-cultural study programs for the 
tribe's school system. 

Believing that local school boards were 
unresponsive to cultural barriers that im- 
peded Indian students, the Yakima Nation 
established its own model programs as a 
supplement to public schools, with empha- 
sis on parental involvement. 

“Indian children are confounded by the 
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competition and regimentation commonly 
founcl in conventional schoolroams,” Mrs 
Rau explained. “Butin ourschools, the peo- 
ple bloom.” 

Like most reservation Indians, Vakimas 
straddle two worlds, a cultural dichotomy 
most evident among the voung. 


For the Yukimas, a Strange Reality 


Such contradictions haunt the reserva- 
tion. Defeated in war, the VYakimas found 
eOlace in their conquerors’ religions; where 
Lepees once serrated the rolling horizon, the 
steeples of lonely clapboard churches spike 
pious silhouettes into the sky. Old men recall 
fathers who battled the U.S. Cavalry, and 
in the cemetery of an Indian Shaker church 
small American flags mark the graves of 
Yakima servicemen killed in action. 
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“We must look forward,” a tribal elder 
told me. “We must also look back. We are 
now in two places at once, and that can be 
the same as being nowhere at all.” 

“When Dish the salmon runs,” said Leon- 
ard Olney, beside the tumbling Klickitat, “I 
feel like an Indian. When I drivea truck in 
Toppenish, I don't feel like anything.” 

As he opened a gunnysack to show me his 
catch, three large steelheads he would sell to 
the reservation processing plant for 85 cents 
apound, we-came under the impassive scru- 
tiny of an alertald Yakima draped in a rain- 
sicked poncho, Told he was 91, | knew he 
had lived his youth in the twilight years of 
traditional tribal culture 

“We hac-a peace not possible anvmore,” 
he said hoarsely. Raising an arthritic hand, 
he pointed toward the fishing place, a gorge 
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of columnar basalt smoothed by cons of 





rushing water and now littered with refuse 
“The earth does not know us anymore,” he 
intoned. “Too many people don't remember 


who they are.” 
Meeting Place for Many Cultures 


Thad said my farewells to Harvell and Ar- 
lene Pond several davs earher, and was pre- 
paring to leave the valley myself when 
autumn colors, already vivid, flared with a 
final brilliance under a cerulean November 
sky. I stood again at the edge of the orchard 
where two months before [ had walked, in 
the predawn hours, past the sleepme forms 
of migrant workers. 

With me was a voung African agrono- 
mist whe had come to the Yakirna Valley to 
conduct research on high-protein grains, 





Washington's Faking Valies 


Backvard desert, the Rattlesnake Hills 
offer a world in total contrast to the lush ar- 
chards young Pete Hanke (lefti works with 
his father. Like many valley farmwives, 
hismother, Susan (below), tends a flock of 
cheep for ber personal income. 
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Clad ina black suit, white shirt, and tie, be 
stood in sixinches of powdery soil and scrib- 
bled in a tiny notebook. From out of the 
trees, looking a bit lost, emerged a Saudi 
Arabian food buver in robe and headdress. 
Stooping under a nearby tree, an did Yak- 
ima Inthan was gathermgapples dropped by 
ihe pickers 

The African and the Arab regarded one 
another in briefly speechless wonder 

“This must be the place,” sand the Arah, 
laughing. 

“Tt must certainly be the place,” replied 
the African, whose English was as Oxford- 
tinged as the Saudi's, The Yakima, a stout, 
flannel-shirted man with long silver hai 
tied back in a bandanna, drew himself up 
and announced sternly, “This has always 
been the place.” | 






ATURAL GAS? We could have it 
running out our ears,” savs Dr. Paul 
Jones. “But first we've got to accept 
some new ideas about petroleum 

geology.” 

He stabs a finger at a map of the Texas- 
Louisiana coastal region, which is barely 
recognizable beneath a crazy-quilt pattern 
of subsurface contour tines. 

“Those lines could lead us to more gas 
than we've ever dreamed of, enough for cen- 
turies,” says Paul. “They mark the geopres- 
sure svstems—150,000 square miles of 
porous shale and sandstone saturated with 
hot brine at abnormally high pressures. 
There's good scientific evidence that this 
brine could contain as much as 50,000 tril- 
lion cubic feet of gas. That's equal to 7,500 
times our present yearly production,” 

As a bydrologist, Paul has spent thirty 
Vears—mostofthem with the U. S$, Geaologi- 
cal Survey—studying the critical role of 
underground water in the earth's geological 
history, Some of his ideas are still sheer her- 
esy to many petroleum experts. But he is one 
of a growing band of scientists, engineers, 
and hard-nosed production men who reject 
the dire predictions that United States gas 
resources will soon be exhausted. 

Instead, they want to rewrite the 
petroleum-geology textbooks to include six 
“unconventional” gas sources (pages 645-7) 
long dismissed as too difficult or too costly 
to exploit 
*(,copressure zones. [nterest is focused on 
the Gulf Coast region, but researchers have 
identified several other U.S. regions that 
also may contain significant resources. 
*Deep basins. Today drillers are finding 
unheralded quantities of gas at depths be- 
tween 15,000 and 30,000 feet. 

*Western “tight sands.” In the Rockies 
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drillers have learned how to extract gas from 
concrete-hard sandstones estimated to con- 
tain some 800 trillion cubic feet (TCF). 
*Coal seams. An estimated 850 TCF of gas 
exists In the nation’s coal seams at depths as 
great as 6,000 feet. 

*Devonian shales. More than 1,000 TCF is 
believed trapped in dense rock underlying 
90,000 square miles of Appalachia, 

* Methane hvdrates. At certain pressures and 
temperatures, methane and water form an 
icelike substance beneath permafrost and in 
deep-ocean bottoms, Undetected in nature 
until the mid-1960's, hvdrates may have 
captured enormous quantities of gas 
thought to have dissipated millennia ago. 

“It we recover only a small percentage of 
all this gas, we'd more than quadruple our 
present estimates of potential resources,” 
save one government researcher, “But this is 
scarcely mentioned as a possibility in our 
energy plans.” 

He's right. In April 1977 federal policy- 
makers wrole a virtual obituary for natural 
gas. A 14 percent production drop by 1985 
would compound already critical shortages. 
Industry and government reserve estimates 
were almost identical: about 208 TCF, bare- 
lv a ten-year supply at today's consumption 
rate of some 140 TCF annually 

That spelled trouble. Today natural gas 
supplies41 percent of our nontransportation 
energy, serving 41 million homes and pro- 
viding 40 percent of industrial needs. It is 
our cleanest fossil fucl, and also the cheap- 
est, with interstate prices rigidly controlled 
since 1954. In early 1978, residential con- 
summers paid an average of $2.34 per thou- 
sand cubic feet, compared to $11 for an 
equivalent amount of electricity: 

But with gas price deregulation on the ho- 
rizon, higher fuel bills are a certainty. 


By BRYAN HODGSON 


SI EDT aL Se 


Photographs by LOWELL GEORGIA 


OFZ 








SEARCH GOES ON 









bi 

fo 
| 
=| 


| a8 


MNT 


a ee be WweRe Po Op 





= 
| | 
| | | 
1 iho I I 
ST ee Na 


mi bo, — 


Ping-Pong ball in the game of natural-gas shortages, a container for transporting 
liquefied natural gas (LNG) moves out from a manufacturing facility im Charieston, 
South Carolina. Installed aboard ship, such containers will bring gas at minus 260° 
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catastrophic accident, may be unnecessary. Some experts and hardworking drillers 


believe here's still plenty of fas to be [ound Al hom 





[he turning to 
engineering projects lor new gas supplies 
Ligueted natural gas (Lts), chilled to mi- 
aus 2600°F and imported by tanker from Al- 
Peru oF Infonesia. Mma’ cos five dollars [eer 
thousand cubis 
lines by 1985 


planners are massive 


feet delivered to U.S. pipe 
more than double the con- 
trol ied price of new domestic gas. The 

4.800-nule Alaska gas pipeline also will re- 
quire a five-dollar price, as would synthetic 
fas produced trom coal in aserves of pro- 
posed |. 6-Dillion-doallar plants backed 
the government 

“But we could drill a thousand exnlora- 
tion wells tor the cost of one coal-pas plant,” 
says my government frend. “[fwe're wrong 
about unconventional! . we'd soon 
find out. If we're right, we'd find huge new 
energy supplies in our own backyard—with 


aver 


resources 


food chance that they'd be cheaper 
than the alternatives, ane 
dependency on imported twels.” 
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Miethone Pervasive in Nature 


hard to find. Lows 
belch it. Swamps bubble with it You can 
make your own by Mixing organic waste 
with water in an airticht tank. Anaerobic 
hacteria divest the waste ancl produce meth 
ane’, the principal ngredient of natural gas 
They've been doing tt for four billian 
helping make methane the world’s most per- 
vasive hydrocarbon 

eee Belroie@um hydrocarbons—as 

nc 1 il LS ITMITe complex. It's s | rambiler's 
ait ind nature has stacked the deck 
etroleum was formed in orwanically rich 
habit laid down over millions of years 
on the Tar eLTs of long-vyanished oceans 
Parhally decayed bs 
matter wee “cooked” 
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bre Leria, thy ic orvani 
into oil and gas by 


pressure, anc chemical reactions as 


layer after iaver of sediment pressed down to 
create deep basins: in the earth's crust 

Nature shulfled and reshuffled the cards, 
alternating tich lavers of fine silt and chalk 
with beds of sis ee Ene Hy 
ved in 
sean 
rally to create giant reservoirs in po- 
ir limestone layers trapped 
rock. Where no tr ps 


often escaped to the surface 


Sand, or clay 





underg bande Waters. hay eeeake 
or late 
rous sandstone 
beneath impermeable 
EMIS ed, they 
and were lost 

Finally, there was a joker in the deck. In 
deep, hot regions, the cooking process con- 
tinued until the hydrocarbons were reduced 
from liquid oil to molecules of gas 

Por decades oilmen treate ( fasas a neces- 
sary evil. [It provided most of the en 
that caused oil to flow to the surface. But j 
Caused deadly blowouts. There was no mar- 
ket forit Since 1859, night skies have glared 
hellishiy over the world’s oil fields as tril 
lions of cubic feet of natural cas flared use- 
lessiv away (below). Not until the 1930's.was 
the frst major U.S. pipeline built to carn 
gas asa lowly by-product of oi 

Things have changer. In the U.5 
severely restrict flaring 
through a mullion-mili 
pipeline network. Elg hey 
ply comes from the gas-only reservoirs dis- 
dained by the oll pioneers, 
that disdain 
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lives on. For 
Years gas price controls were based on its by: 
status R Se archers concentrated 
relative dy little effort outside the areas where 
oil, vastly more profit might be four 
Unconventional gas rel 
imnored and poorly pbrereced 

Wow that, too Anew breed 
Lil DOnters armert aathiaeect bie hnology a ric 
gamblers game. 
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Hot liquid spurts furiously from the high- 
pressure valve, Dr. Denton Wieland fills a 
beaker and holds it to the light with a con- 
noisseur's eve, “Good, clean stuff,” he says, 
and offers it to me. 

I take it reverently. It's a very special vin- 
tage—hot, salty water, aged for millions of 
years and foaming with natural gas like 
warm champagne (page 639). It is an actual 
sample of geopressurized methane, the most 
exciting unconventional gas source of all, 


Government Probes Geopressure Zone 


We're sweltering on a barge moored in 
Tigre Lagoon, deep in the humid coastal 
marsh of southern Louisiana, Dr. Wieland, 
a Veteran petroleum engineer, is working 
on the U.S. Department of Energy's first 
geopressure test well, Edna Delcambre #1. 
It is producing as much as 10,000 barrels of 
wateraday from asandstone aquifer 12,4600 
feet below, where pressure 1s almost 11,000 
pounds per square inch and the temperature 
is240°F. The gasis collected by an elaborate 
manifold system, and the water is forced by 
its own pressure down another well bore for 
disposal 2,500 feet underground, 

Major oil companies have made similar 
tests in utmost secrecy. But Edna Del- 
cambre #1 isin the public domain, And the 
results are dramatic. Gas production is 150 
percent higher than originally predicted. 

“We expected 20 cubic feet per 42-gallon 
barrel of water,” Dr. Wieland says. “But 
we're getting 50 cubic feet.” 

The new data delights Dr. Paul Jones, re- 
inforcing theories he's held for years. 

“We know that enormous quantities of 
eas are dissolved in geopressure waters, The 
reasons: are complicated [illustration, page 
647], but basically here's what happens: 

“The amount varies with temperature, 


Great sunbursts of flaring gas spanele the 
Persian Gulf in a midnight satellite image 
made in 1974. Though the practice is re- 
strictedinthe U. 5., some seven trillion cu- 
hic feet of ol-field gas went up in smoke 
last year worldwide—an energy equiv- 
alent of two years of Alaskan North Slope 
oil production. Oil economics being what 
they are, “waste” gas offen remains 
cheaper to burn than to transport 
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pressure, and salinity. Recent research indi- 
cates that water may dissolve as much as 
1,000 cubic feet of gas per barrel at 30,000 
feet. Near the 20,000-foot level, with lower 
pressures, its saturation capacity is about 
100 cubic feet, Now, over geologic time, 
these waters have been forced upward. As 
they encounter lower pressures, gas comes 
out of solution in tiny bubbles. As more wa- 
ter passes through the pressure-drop zone, 
the number of bubbles increases; They 
move upward with the water. When they 
collect beneath ceclogic traps, free-gas res- 
ervoirs are formed, Today, manysuch reser- 
voirsin the Gulf Coast geopressure zones are 
producing trillions of cubic feeta year. 

“But the aquifers are vastly more exten- 
sive than the free-gas pockets, Virtually all 
the water is gas saturated. That isthe gas we 
must learn to recover.” 

Paul published his theories in 1975, not 
long after ending bis career with the U. 5. 
Geological Survey. His research was a kev 
factorina USGS study estimating that sand- 
stone and shale in Gulf geopressure areas 
contain some 60,000 TCF of dissolved gas. 
Since then he has endured much skepticism 
from oilmen and energy planners alike. 


Rock Pores Hide Treasure 


Edna Delcambre #1 ts changing all that. 
In November 1977, Dr. Philip Randolph af 
the Institute of Gas Technology in Chicago 
analyzed the well’s behavior, and an- 
nounced that the unexpectedly hich produc- 
tion could be explained if only 6.5 percent of 
the rock's pore space, once thought to con- 
tain only water, actually was occupied by 
liny trapped gas bubbles. 

According to Dr, Randolph's theory, al- 
lowing water to rush upward through the 
well bore reduces the pressure; in turn, that 
allows the gas bubbles in the aquifer to ex- 
pand, pop free of their traps, and join the 
water flow. If that phenomenon 1s true of 
geopressure aquifers in general, he said, 
they could contain five times more gas than 
estimated for dissolved was alone. 

But he provides a hardheacer! note: 

“Td urge at this point that we stop worry- 
ing about whether we have a thousand tril- 
lion or ten thousand trillion cubic feet of 
geopressure gas. We know there's a bunch! 
But only by drilling, by developing solid 
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HYDRAULIC 
FRACTURING OF 
“TIGHT” SANDSTONE 


A Slender truck (>) draws water from 
storage tanks 3) to mix with sand from a 
dio @) . a polymer, and other chemicals 
Here directed from a remote control 
canter (4). tha mixture (blue arrows! is 
injected under great pressure by pump 
trucks (3! deep into the perforated well 
casing to fracture surrounding rock 16 
The polymerized liquid is later drawn off, 
paving the sand in place to prop open 
the fracture (7). Gas lred arrows! then 
Towa through the fracture te the wall bore 
6.56 and inte the pipeline for distribution & 


Tough as concrete, tightly packed 
cancdstone in the Rocky Mountains 
imprisons gas that can be released by 
fracturing the rock with a mixture of 
water, special sand, and a: jellvlike 
nolvmer(lelt), here held by a Dowell 
chemist in Tulea. A hard, round, 
large-grain sand (photomicrograph, 
left, middle) is used. Ordinary sand 
elt, bottom) 1 too fine and fragile 
to keep fractures propped widt 
enough for maximum gas flow. 
AtAmocoe Production Lompany 
Wattenberg field in Colorado, Halli 
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a& [racturing sand pours froma con 
weyor (right) 

Drillers are using several agents 
other than sand, including 


: eucls iG ri hahh mcs Lin por 


Fa 
1 
d 


Ladi because OL Us relative buin- 


dance—Dausite, which is sintered 


or heated, into superhard pellets 
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enmginecnng date and lab research are we ¢o- 


ing to solve the gut iksue: How much gas can 
we produce, and at what prices” 

SOME EX DCris Pepect these theories 

“The best reason to drill geopressure Lest 
Wels 19 10 lav this thing to rest,” says (Charles 
Matthews, a consulting petroleum engineer 
tor Shell Gil Company, citing its experienc 
with feqpressure iquifers broken in blocks 
too small for adequate water flow 

But recently Amoco Production Com- 
pany reported a vas-to-water ratio 140 per- 
cént higner than anticipated from normalh 
pressured shallow brine wells in Oklahoma 
45 Tor gtopressure: “We think it's close to 
Uving on solution pas alone, given continu 
ity says Mlichael Waller, the 
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‘rel in 1977 a 20).000C-fnal 
Baton Rowe 


ns 406 cyt fe el per barre! 


well 
Louiana, produced as much 
five times the 
dissolyed-pgas ratio. Later, a nearby Chev- 


ron U.S.A 


neds 


well blew out while probing 
Before killing the 
Chevron initially measured an 
increcible daty production of 147 million 


cubic feet, and sold 3.6 billion cubic feet—a 
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far 341. 
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year s supply homes—to recoup 
in 29 days the 
drilling cost 

Although the denied that 
geopressure water plaved any part in the 
spectacular production, the accident served 
notice that unexplored geopressure regions 
shelter impressive amounts of free gas 

in Houston, Ernie Geer and Harold Cook 


five-million-dollat 


company 


Vorenmoer [Gra 
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Blowingits top, a. | 346-foot-clieey 
Chevron well near Baton Rou 


Lareiana. he c his o Claud of bear 


“iter penetrating & geopressure 
rone. Hilhons of cubic feet of meth- 
ine followed. Such geopressur 
fones, relat wely mee plori cl, tm 
sin bincrechible amounts of gas 


cpa ent of Enerey test 


i. _' - a ‘ L Tae ; ala Fy 
‘A Water containing peopressufe 


eas foums like seltzer (below. 





believe the industry has overlooked vast million cubic feet daily—equal to the wells 
reopressure-gas potential by abandoning original water-free production 
wells that are invaded by water. They work ‘At first people thought we were nuts, 
Is. “But Transco patented the 
unconventional gas resources. Their re evens, ane es Se ae ee Se Vera 
search turned up a study, published inthe ownersofabandoned wells. [think we could 
early 1950's by engineers of the Stanolind get them back in production by late 

Ou and Gas Company of Tulsa, demon 








Transco Companies Inc., investigating Ernie reca 


: | DOE's Role Increases 
strating toatl the pores Of wWatered-out pas 
reservoirs still contain between 15 and 50 Meanwhile, enthusiasm for geopressure 
nercent of the original free gas, which had gas is growing. Since 1976 the Department 
been bypassed by invading water of Energy has quadrupled its research bud 
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Computer stucies, plus their own 





now! ret. and hopes to complete at least three 
cdge of teservoir behavior, led them to a geopressure wells by late 1979. At least t 
startling conclusion: Producing 50,000 bar- majorol companies are reported to be plan- 
rels of Wateraday fromeachoftwospecific ning privately financed projects 
waterlogged wells would release enoug! 





Paul Jones sums it up like this 
trapped gas to permit recovery of some “There's too much evidence to ignore,” he 
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cays. “T think we could be producing two 


k 
trillion cubic feet a year from this resource 
by 1985——at considerably less cost than im 
porting iquened natural gas 

‘All we need are people unafraid of new 


ineas—or taking an old-fashioned chance. ~ 
Drillers Go Ever Deepa 


Wew. ideas are an old story to Robert A 
Feiner lil. He has already told NATIONAL 
GEOGRAPHIC reaclers about some of them:” 

"We expect to discover gas between 
4.000 and-28,000 tee. We're shooting tor 
mans deepest penetration ot the earth.” 

Therein lites another untapped mayor 
Su rcCe oF ret! Wel Birks deep OaSdns 


i i 


hob Metner mace his predictions stick 


4’ company has dolled more than thir 


Hi 
successtul deep wells in western Oklaho 
ma’s Anadarko Basin and participated in 
many others, twool them below 30,000 feet 

Now he's ready for more 

“We think we'll find between 70 and 360 
trillion cubic feet of gas in the Anadarko be- 
tween 15,000 and 40,000 feet,” he says. 
“We're as sure as 150 million dollars in re- 
search and exploration can make us. We're 
even predicting gas production below 
50) O00 feet, with better technolor 


hie Anca nf is al reg one of the na- 





tion's most productive basins, with conven- 
tional reserves of 130 TCE—more than that 
of the Gulf Coast States 

“But this basin has 272,000 cubic miles ot 
seciments below 15,000 fect—and only one 
percent of it has ever been touched by a 
drill,” Hob Hemer say: 

it's no business for the tamtheasrted. In 
1972 Bob's company discovered a held con- 
taining an estimated 100 billion cubic feet 
of gas, But unexpected technical problems 
with seven wells «wallowed 70 milhon dol 
lars: the ciehth completed last Mins pro- 
duces 20 milion cwhic feet a cdav (page 630). 
Hob declared accompany holiday 

We wont recover our investment for 
three or four years,” he saves. “But now 
we've learned how to overcome the prob 
lerms, sit hi iS Pressure soa high thes “ft rh Cir 
dinary well casings, and hvdrogen sulfide 
that can cause drilling pipe to coumiie 


Bob classifies his new success a5 a “supe! 
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uction exceeds: the 


energy of one million barrels of of a vear 





*]st 165 wells like that wi 
energy each year than the Tennessee Valley 
Authority's system and the U.S, nuclear- 
power industry combined 

“DThev re not just pas wells: [hey re mo 
tional energy institutions.” 


Riding high, dual 30-inch pipelines of 
[rar 


bon soerobove cows cooling in Lomisina 4 


acontinental as Pipe Line lorpora- 


Atchafalava River (lacing page) 

At the companys johnson: Bayou pro 
cessing pliant, Wworkmenrolla |,500-pound 
urethane “pig” from the mouth ofa42-inch 
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. t a 
nipe. Gas moving throuech the pipe pushes 


the pig belore it. scourme@ out [uid 
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Pei ent 1 committee of ince pen dent gaa 
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producers from around the country echoed 
s feelings abouL deep exploration, (ras 


may We as deep as 40,000 feet in the pn pala- 





Hasin, they said, Other promising 


areas include the Arkoma Basin in ()klaho 
ma and Arkansas, the Mississippi Embay- 
ment inthe South, and the Delaware Bash 


lexas, already boasting more than 70 4u 


i id : q / : . — 
per wells ‘Lonimied on tage 64 
I r 
Ciklonomn, Lhe Adventurous Line, by Kober 
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SATELLITE 





Detected by aircraft-towed Skilled interpretation of 

magnetometers, anomalies in satellite imagery can 

the magnetic field of such revea! surface structures aU 

basement rocks as basalt and and patterns that ald s a 

granite, which contain no geologistsinthe search = ™y 
hydrocarbons, help experts forunderlying hydro~ ™ 
determine the depth of carbon deposits. ” ‘ 
sediments lying above. ; . 


Commercial concentrations 
of gas and oll are most 
likely in sediments thicker 3 
than half a mile. # 








Magnetometer towed 


behind alrerart 









Anomalies (irreqularities).., 
on magneatic-coentour map © 
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“Basement rocks containing | 






te a 


”% a 1 
al ERA, Oi aig, irae, 
* ws - = hi 


highly magnetized minerals 





Like a physician examining a patient, 
exploration geophysicists use a variety of 
means to probe the earth for gas. Yet to- 
day's. methods can only indicate areas 
where gas might be found. 

With refinements in digital computers 


SEARCH FOR GAS 


and survey techniques, it may be possible 
in future data analyses not only to identify 
hitherto undetectable gas sites but also to 
determine how much gasis present, and to 


estimate the cost of drilling and the poten- 


tial profitability 
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DATA 


The mapping of variations Sound waves reflected off rh 
in gravitational! pull can layers of rock of different LOGGING 
help locate major features properties yield data for To measure the 
associated with hydrocarbons. a subsurface map that may Log readout physical properties 
For example, asalt dome, indicate likely locations of of rock strata 
often associated with trapped gas and oil. More than 95 around a borehole, 
gas.and oil, exerts a lower percent of all pre-drilling an acoustic loggi ng 
gravitational pull than does exploration effort is tool — one of several 
. denser surrounding rock. by this method, types of logging 
| devices —is slowly 
= raised through the 
hole. This tool 
~ records the time 
ittakes fora 


sonic impulse to 
travel through a 


Gravimeter measures *_ given thickness of 
differences in the ; rock, which helps 
force of gravity. soo determine porosity. 
\ Gravity map Recording truck Seismic profile may [a 
. * registers be color coded to teed f4 
. = a Huge vibrating plates on information show possible gas 
+ = ; i : 
- ) *, trucks send sound waves picked up by accumulations as 
Ee a ~* Into the earth's crust. geophones. “bright spots,” 


FOSSILS 

Shale samples taken 
from a well bore may 
contain microfossils 
that help determine 
age. and whose color 
Indicates the heat and 
pressure at which they 
were “cooked in the 
earth. They ald in 

the accurate dating of 
sedimentary layers and 
help to locate likely 
deposits of gas. 


Threshold for oll and 

qas generation in shales 
Ae sediment accumulates, (40°C to 60°C) 
a layer of salt from an 
ancient seabed le forced 
up through reck strata, 
forming a dome, 


Peak generation for 
ol60°C toi20°C) and 
gaa (60°C ta 200°C) 


i utoff for gas 
oreduction (250°C) 


fd 
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COAL SEAMS 


—_ iM ) _ 4 i » 
Rp — ef * 
SEA : ao p 4e 
The miner's bane, methane lurks inthe | _git 
i = S/ 


oy 
rathart's seams of coal —as much as My 
850 trillion cubic feet! TCP), 44 times: ty 
thetotalU.S.gaspreductioninig77,  ~ a 
significant amounts ofthe conl-searm | 
mothane are readily recoverable. 











: PACIFIC OCEAN 

Tightly compacted beds of 

sandstone in the western 
UW. S,.— temnants of stream 
and marine depestts — tran 
anestimated 800 TCF of gat. 
Since 1972 drillers, using 
suchnewtechnoalegyas _ | 
anadditional )9t billion cuble 
feet of qas inthe Rocky 


ch 


> , "a oe 
_ DEEP BASINS 
an | Punching down six miles into the earth, 
Bs a well bere plerces a lens of sandstone 
to release gas. At these great depths. 
Mtriflers battle gargantuan pressures and 
searing); corrosive hydregen gulfida, Now . 
: _ technology is helping them win the fight. | | i. 
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Atecattain vernpitheesesd prestu 
and water solidity.and Pay form vast peseed al 
layers bengath thick permafrost and also 
beneath the seaftnors. Regions where 
| conditions are Favorable te the formation 
of hydrates and wheresediment thickness 
generally exceeds haifa mile — the usual 
minimum for gas and ollesploration — ers 
outlined; stippled areas identify sites 
with strong selsmic indications of hydrates. 
Sediments underlying the hydrates may 
also contain gas. ff 





The. S. natural - gas ‘ sduktep beaan te 
ia witha well drilled inte ashaie 
formation in Fredonia, New York. Rich 
inorganic materials. the Devyorianshale 
laid down throughout Appalachls and in 
parte of the U.S. Southwest 350 million 


fc 7 “ .. 
| = au*,* years ago is thousands of feat thiek 
| Atlanta: 5°recs*, in places. Resources of the generally 
ae ‘ ortsuies slow-flowing gaa mayenceed OOO TCF. 





: Rapid sedimentation along the 
| Gulf Coast induces the formation 
of faults folack lines in inset) 
and the molation of layors of 
sandstone where ait water 
saturated with escpintl 
collects: Increasing pressu 
expands the faults insilae nsln of 
the fluid escapes; the regultant 
depressurization ake aan gl 
iy =) re tha methang- to come aut a 
solution. and qxist as Free oh cea in the rock pores. 5 ibtprenainte rican 
sandstone brings further imation. which causes the gan bubbles te 
expand and join. creating a fountiin of natural gas. Gulf-region: gropressure 
an FOES, roapeany below 8.000 feet, may contain = 000 TOF. 
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(Continued from page 641) 

“If you doubt their judgment, just re- 
member that the nation's 5,000 independent 
operators made 90 percent of the onshore 


oll- and gas-field discoveries in 1976-77— 


and they drilled more than 50 percent of the 
deep wells,” Bob says. | 

Meanwhile, there’s the Anacdarko—and a 
new set.of predictions. 

“We want to organize a 12-vear program 
to drill 5 O00 deep wells. We predict procuc- 
tion of a trillion cubic feet by 1982, four tril- 
lion by 1991, with more reserves discovered 
as we go. That'll cost about 14 billion dol- 
lars. At today’s higher gas prices, I think 
we'll be able to smoke out the investors,” 


Long-term Gamble Pays Of 


“Got-a match?” Jim Tocher asks. He 
lights a kerosene torch and touches it to the 
hissing vent pipe. Gas blooms into-a twenty- 
footflame, banishing the mountain chill, It’s 
my first glimpse of another major potential 
As source: western tight sands. 

“That's what 250,000 cubic feet a day 
looks ike,” Jim says, gaving at the flare, 
“Pretty good production from a tight-sand 
reservoir. The wellisn't hooked toa pipeline 
yet, $0 we have to vent now and then to keep 
the borehole clearof water.” 

Jim, president of Taiga Energy Inc., rel- 
ishes the warmth. For him, it marks the end 
of a long financial chill. 

“We laid out a million bucks to He up 
200,000 acres in 1974," he says, eveing the 
sweep of mesas and valleys of the Douglas 
Creek area on the Colorado-Utah border. 

“The gas ts in tight formations—meaning 
vou get small production. But we figured 
that new methods, plus a price increase, 
would jet us make some money.” 

The increase was delayed for two vears. 
Investors hibernated. Jim mortgaged his 
home to help finance the first well and keep 
his company afloat. 

“But they finally boosted the controlled 
price from 42 cents to $1.42 perthousand cu- 
bic feet, enough to get started, We've raised 
four million dollars and completed 18 wells, 
We'll at least triple that this vear, Other 
companies are moving in, and a pipeline is 
on the way. I'm guessing this area will be 
producing a billion cubic feet a day from 
wells like this in five to ten years,” 
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Today thousands of men like Jim Tocher 
are turning the Rocky Mountain states of 
Wyoming, Montana, Utah, Colorado, and 
New Mexico into the nation's hottest energy 
frontier, In five years they have punched 
nearly 20,000 wells into the region's many 

“Here's what we're up against,” savs Paul 
Mathias, youthful chief engineer for Chor- 
ney Oil Company, one of hundreds of petro- 
leum firms based in Denver. 

He tosses me a photomicrograph showing 
jagged sand particles locked together with 
fine silt and clay. 

“Those are tight sands, They're more 
dense than concrete. A few vears ago no- 
body thought they were worth drilling, But 
we've found a way." 

The way, called massive hydraulic frac- 
turing, involves forcing fluids at high pres- 
sure down wells to create underground 
cracks as much as a mile long in the tight- 
sand beds, Sand grains carried by the fluid 
lodge in the cracks, propping them open, 
allowing from five to twenty times more gas 
to reach the well than with conventional 
techniques. 

Today such “frac jobs,” costing as much 
as $200,000 each, are the key to the Rocky 
Mountain gas boom. Without them, Colora- 
do's largest gas field, the Wattenberg, 
wouldn't exist. 

“Nobody would touch this area ten vears 
ago,” says Bill Delap of Panhandle Eastern 
Pipe Line Company as we fly over green 
pastureland twenty miles north of Denver. 
“Now there are 650 wells, producing 125 
million cubic feet a day. With massive frac- 
turing techniques, we get about 200,000 cu- 
bic feet per well, Without it, we wouldn't 
even get enough to pay the drilling costs. 
We're planning 350 additional wells. We 
think we'll recover a trillion cubic feet before 
the field runs dry.” 


Can Gas and Wilderness Mix? 


Amoco is now exploring a 1.5-million- 
acre Hght-sand region in Wyoming, where 
individual test wells have produced more 
than four million cubic feet a day from re- 
serves estimated in the trillions. 

That is only a fraction of the petroleum 
resource around the so-called Overthrust 
Belt, an extensive, complex geologic area 
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that includes not only tight sands but also 
deep gas deposits.and rich oil reservoirs. To- 
day it is a paradise for Rocky Mountain 
wildcatters. Federal agencies, however, 
ponder closing much of this wilderness area 
to exploration. 

“The government giveth an energy cri- 
sis—and taketh away part of the solution,” 
sighs a Denver independent. “1 wonder if 
they've talked to those other government 
people who want to increase strip-mining of 
western coalr” 


Coal Hides Cleaner Fuel 


“Digging isn't the only way to get energy 
from coal,” says Harvey Price. “By drilling 
into seams for methane, we think produc- 
tion could reach atrillion cubic feetavear by 
1985, the equivalent of 40 million tons of 
coal—with no environmental problems." 

Price is an executive with a Houston 
petroleum-engineering firm that has made a 
specialty of unconventional gas, Already he 
hasten coal-seam drilling projects across the 
U.S. Recent core samples from Pennsylva- 
nia coal beds indicate gas resources of seven 
to nine billion cubic feet per square mile, 
half of which Price thinks is recoverable. 

"This isn't potential gas—it’s here today,” 
says Price. 

Resource estimates are huge—s850 trillion 
cubic feet, according toa 1977 Federal Pow- 
er Commission study. “We think it's closer 
to 1,000 trillion,” Price says, “They left out 
several basins.” 

Coal-seam methane is nothing new. Min- 
ers have feared and fought it for years, and 
thousands have died in methane-triggered 
explosions. In 1964 the U.S, Bureau of 
Mines began a research program designed to 
remove the deadly hazard and cut ventila- 
tion costs by drilling into coal seams before 
they were mined. 

“We've produced more than two billion 
cubic feet since 1972 in just one West Virgin- 
ia seam,” says Maurice Deul, who started 
the project. “And just last year a small hori- 
zontal borehole produced between 60 and 70 
million cubic feet from a Utah seam. We're 
planning # full-scale program there_” 

Degassing can permit a 10 to 20 percent 
coal-production increase; but horizontal 
drilling is not the most economical way to 
tap the huge gas resource. 


Natural Gas: The Search Goes On 


“The gas flows slowly, with very little 
pressure,” save Ed Talone, who worked on 
the Bureau of Mines program before joining 
Price in 1976, “So we fracture the seams 
with liquids. That can increase the flow 
eight- to twentyfold.” 

Coal companies fiercely resist this idea, 
claiming that fracturing can create cracks in 
overlying rock, endangering mining oper- 
ations. But Bureau of Mines stuclies of three 
fractured seams that were later mined 
showed no such damage, and one major 
company has already drilled and fractured 
more than a dozen sites on its coal leases. 

“That's not the main issue,” says ‘Talone. 
“Coal companies own the coal, but in the 
East few of them have clear title to the gas, 
Until that's resolved, it will be a bigger road- 
block than the technology. Meanwhile, 
Were starting another program. We think 
there's a lot of gas in Devonian shale.” 


Eye in Space Aids Shale Probe 


“But it’s hard to get,” says Dick McClish, 
an energy specialist for Ohio's Department 
of Enency. “We're looking for help from out 
in space,” 

He unrolls a large map overlay covered 
with lines like scattered drv spaghetti. 

“This ts Ohio's share of the Devonian 
sediments, The lines are surface faults, plot- 
ted from satellite pictures. We think they'll 
lead us to underground fault systems where 
shale-cas production is best.” 

Devonian shale contains an estimated 
1,000 trillion cubic feet of gas beneath 
90,000 square miles of seven Appalachian 
states. Ten percent of the gas can be recov- 
ered. by modern methods, according to the 
U.S. Department of Energy's Technology 
Center in Morgantown, West Virginia. 

Shale gave birth tothe U.S. gas industry 
in 18271, when the first well was sunk at Fre- 
donia, New York. It produced only a few 
thousand cubic feet.a day for 35 vears, Low 
productivity and long life are typical of Ap- 
palachia’s 10,000 shale wells. But the Big 
Sandy field of eastern Kentucky has pro- 
duced three trillion cubic feet since 1914. 

“We'd like to find some more fields like 
that,” savs Dick MeClish. “The space sur- 
vey has given us some promising sites. The 
state is putting up 1.3 million dollars for 
drilling in Ohio this year, and private 
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investors another 1,7 million, They'll get the 
fas—and we'll get the most sophisticated 
Ohio Devonian core sampling ever, A real 
challenge—and every 5,600 cubic feet of gas 
means oné less barre! of oi] imported 

shile isnt the only gas “play” these days 
in Appalachia Recently, with state help, it 
private firm probed uncxplored strata. The 
well tested at 1.6 mullion cubic feet a dav— 
phenomenal for bro. In central Pennsvlva- 
nia, an Amoco well tested at 20 million cubic 
feet daily froma previously unexp 
sm. In West Virginia 
supply Corporation drilled into a shallow 


formation near Clarksburg anc reported 7.5 








ored ba- 


Consolidated tras 


million cubic leet ada 

“We don't really Know whal Weve got in 
Appalachia,” says J. Pasini U1, a senior en- 
gincer at the Morgantown Energy Technol- 
ogy Center. “The big companies pulled out 
Vears azo, and there's been almost no real ex- 
ploration for fifty years. They're starting to 


come back now—and not just for fun 


Soviets Predict 300-century Supply 


For sheer optimism about the future al 
scientists win hands 
They estimate that a 30,000-year 
World supply hes trapped in layers that most 
petroleum geologists hadn't dreamed of 
These lavers, called methane hydrates. 
are Mace of water and gas, which solidify 
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Sov bel 


cow th 


naturally underground at certain tempc¢ra- 
tures and pressures. Extensive hydrate de- 
posits beneath Siberian 
permafrost in 1969. Drilling through them, 
the Russians discovered that huge volumes 


of free gas were trapped underneath 


Were fistovertd 


Theimpilications are stageering 

For years geologists believed that most af 
the world’s natural gas escaped millions of 
years ago from-areas that lacked traps of im 
permeable rock 

But hydrates are also impermeable. And 
the proper temperature-pressure conditions 
Occur netonly in permatrost regions, but in 
PaS-rich deep ocean sediments as well, [f 
hydrate layers exist there, the Russians said, 
they may contain J, 


feet of eas 





, muiliion triifien cubic 
Evidence ts growing. A U.S. Geological 
Survey team headed by Dr. Arthur Grantz 
has found seismic evidence that thousands 
of square miles of hydrate lavers may exist 
beneath the Heaufort Sea north of Alaska 
Lithers have found hvwelrate 
the Atlantic coast of North and South Amer 


ica. And they believe hydrates may explain 


ndaications off 





the Large quantities of methane found in 
hundreds of locations by the National Sei- 
ence Foundation’s Deep Sea Drilling Project 
Since You 

“Were virtually certam that they exist 
cavs Dr. George Bryan of Lamont-Deherty 





Geological Observatory. “We've checked 
the seismic data against tests we ve conduct- 
ed on hydrates made in the laboratory, and 
the results agree.” 

In 1970 Soviet scientists stirred up an- 
other hydrate debate. They announced pro- 
duction of significant quantities of methane 
from two test wells—from three to nineteen 
million cubic feet a day—by injecting 
methanol inte the formations to break up the 
gas-water solids, 

Industry spokesmen dismiss the feat as 4 
costly, impractical experiment. But Rich- 
ard D. McIver has another idea, As a re- 
cearcher for Exxon Corporation, he studied 
hydrate samples recovered at Prudhoe Bay 
in 1969: now he is a leading expert for an in- 
dependent research firm 

“It's quite possible that the Russians were 
producing from the boundary zone between 
a. hydrate layer and an underlying free-gas 
zone. Producing the free gas would cause a 
pressure drop—and that, in turn, would 
couse the hydrates to melt. We know thata 
hydrate reservoir can hold up to 21x times 
more gas in the same volume than a normal 
reservoir, So the melting process would add 
large quantities to the flow." 

Melver believes the first commercial hy- 
drate production will come from the shallow 
and accessible permafrost regions on- 
shore—but not until conventional Arctic gas 


Deep driller, managing partner Robert A, 
Hefner I (right) of GHK Company took the 
plunge into Oklahoma's Anadurito Basin in 
1969. It wasn't smooth. The drill pipes en- 
countered supercorrosive hydrogen sulfide 
and pressures a5 great as 19,000 pounds pHer 
square inch. Last May, Hefner scored big 
when his #1 Watkins well spewed gas from 
17,000 feet below the ground. His emplovees 
and their guests gathered fora party while the 
well was flared for cleanup (left). 

Hefner predicts that gas will be produced 
here at depths of 50,000 feet. By 1991 he est- 
mates the deep basin's output at four trillion 
cubic feet a year. “That's equal to the energy 
in 720 million barrels of oil,” he adds, “Oil that 
we won't have to import.” 


Natural Gas: Tie Search Goes On 


has been fully developed. Deep-sea hydrates 
must await much research and major new 
offshore drilling technology, 


Is Barnyard Gas Next? 


Technology, Economics. Statistics. At 
first it seemed to me that natural gas was 
nothing else. Now Ive traveled the land to 
meet men who are cheerfully testing ideas 
against the earth'sendless mystery. 

I must confess their optimism has rubbed 
off. Andif they're wrong, I know some other 
optimists, with some quite different ideas. 

Jim Samis, for instance. In Oklahoma he 
shows me around his three-million-dollar 
plant, which makes more than a mullion 
cubic feet of methane each dav from cow 
manure and recycles the resicue into high- 
quality cattle feed and fertilizer. “This isn'ta 
pilot plant,” he says. “We rein business.” 

(ir Dr. Joseph Katz. Ina basement work- 
shop at Argonne National Laboratory in Dh- 
nois, he has bred thousands of generations of 
algae, and has learned to simulate aspects of 
photosynthesis—the means by which green 
plants convert sunlight into energy. 

“Thatenerzy, electron by electron, drives 
the chemistry on which all organic life is 
based,” he says. “Someday we wil learn to 
use this principle to make fuel and food as 
nature does—quictly, and without any 


Tus.” [] 
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Erin s ancient highway, the River 
Shannon winds across Ireland's verdant 
splendor as well as through the 

legends of its vibrant past. Longest nver 
in the British Tshes, it meanders for 714 
miles, swelling and narrowing inte & 
chain of lakes before yawning into the 
Atlantic. The river glimmers with 
reflections of castle towers and 

monastic ruins; Sailors delight in its wide 
open Walters; anglers extol its teeming 
depths. The Shannon is home to John 
Weaving, who explores a tributary by 
motorboat while shipmates Brocky and 
Twiggy stand watch over the port and 
starboard sides. Weaving quit a career in 
banking to become o river nomad, 

living aboard a 60-foot barge and 
working 43 a navigational consultant 
and free-lance handyman. 


Ni f-attheantas go f-aorntios, 
To know beauty, one must live with it. 
—TRISH PROVERR 


OR EVERY MILE of Ireland's 

River Shannon, forevery bend, there 

are legends, stories as old as the tum- 

bled ruins of castles and churches 
that stand like brooding Stonchenges along 
the Shannon's shores. My favorite I heard 
from an old pensioner who fished for bream 
from the riverbank near Battlebridge. He 
fave his name only as Sean. Though still 
lively of eve and tongue, he wassosmall and 
frail that a stranger might think him one of 
the wee people. Sean sail he had heard the 
story from his father’s father: 

Near the headwaters of the Shannon, 
where it is but a brawling stream, lived in 
solitude a young monk of the utmost piety 
anc goodness. He spent his days in fasting 
and praver for others. Never did he ask of 
20d anything for himself, though he dwelt 
ina dank cave near the river and was blind. 
The Shannon gave him his only pleasures: 
cool, sweet water to drink and hatheinanda 
burbling, merry passage to hear. 

The great bards, travelers of the Shan- 
non, learned of the monk’s goodness, and all 
visited with him, determined that he should 
see the beautiful river in song ane story. 
They sang of its source, the oivstenous 
Shannon Pot, a dark, brush-girt highland 
tarn always full to overflowing—though no 
stream ran into it. In its waters no man or 
animal could drown. And the bards de- 
scribed the river's passage through mead- 
ows aglow with the purple, white, and 
yellow af wild flowers. They sang of a suc- 
cession of blue lakes formed by the Shan- 
non, dotted with iskands and rimmed by 
mountains splashed with molten gold 
spilled through towering clouds. And they 
told him of an inland sea, an estuary whose 
sparkling waters flowed westward into the 
ocean Lempests, 

Though enchanted with these beauties, 
never once did the selfless monk pray to see 
them. Then one day, as he laved his eves at 
the water's edge, the dark veil lifted, and he 
saw. God had decided a man so good should 
not be denied a river 30 lovely, And the 
monk jovously journeved downstream, see- 
ing all and praising God. It is said he sailed 





Curling blue ribbon on a mottled green carpet, the River Shannon loops 


around the town of Carnck on Shannon. With « flotilla of smal! craft 
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the marches of the sun into the red west, 
where he joined St. Brendan the Navigator 
In many good works in lands unknown. * 

I heard that tale before J had seen much of 
the Shannon. But the bards did not exagger- 
ate; the beauty is still there. Change has 
touched the storied river very gently, Trav- 
cling its entire length from headwaters to the 
zea, I saw it much as the monk-did with his 
newly opened eves, 

The Shannon lies wholly within the Re- 
public of Ireland and flows through the 
heartland of the country for 214 miles, mak- 
ing tt the longest river in the British Isles 
(maps, below and right). With its 32 tribu- 
taries, it drains a fifth of all Ireland. 

John Weaving, bearded, patriarchal- 
looking, knows the river as well as any man 
(pave 653), For 15 vears he 
pursued a banking career, 
then shed it like a hair shirt off 
for a life on his beloved | FA 
Shannon. Now, with his | | 
dogs, Brocky and Twiggy, NORTHERN” 
he lives aboard a 60-foot  'RELAND.. 
work barge and repairs jet- | 
lies, piers, or whatever 
needs fixing. It sounded 
disloyal, but one day John 
confided to me, “The Shan- 
non is a very odd river. In 
fact it’s a river for only 
about a third of its length.” 

Indeed, for two-thirds of 
its length it doesn’t fit the 
conventional image of a river. As fresh wa- 
ter it Hows into and out of three major lakes 
and many lesser ones, stringing them togeth- 
er like blue gems on Ireland's central plain. 
Then it joins the estuary that stretches sixty 
miles from Limerick to the Atlantic. 

Measurements show the Shannon cis- 
charges far more fresh water than can be ac- 
counted for by the flow of its tributaries. 
Myriad underground rivulets and streams, 
percolating throuch limestone, feed the riv- 
er and its lakes—and, incidentally, account 
for the almost constant level of the Pot. 

The Shannon remains surprisingly uncde- 
veloped and virtually pollution free. At the 
head of the estuary a hydroelectric plant 
straddles the river, and downstream. the 
traveler passes another power station, 
a cement plant, ot] depots, and marine 
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terminals. A plant for processing bauxite 
into alumina is being built. But vast streich- 
es remain much as they have for centuries. 

Above tidewater, aside from several 
widely spaced power plants, there is no 
heavy industry, not even waterborne com- 
mercial traffic, Until 1960 Guinness Brew- 
ery barges, loaded with barrels of porter and 
stout to slake the Lrish thirst, plied the river, 
but today rail and trucks do the job. 

The Shannon ranks in my mind as the 
most unspoiled vacation spot in all Europe 
The lonely Pot sleeps asin time long past, the 
meadows still riot with color, the lakes re- 
main as sweet and untouched as a maiden, 
and the estuary still flows serenely along the 
marches of the westering sun. 

If the freshwater Shannon can be said to 
have an industry, it is boat- 
ing. About21,000 visitors a 
vear—mostly Germans— 
rent 22-to-42-foot cabin 
cruisers from ten compa- 
nes scattered along the riv- 
erfrom Killaloe, just above 
the estuary, to Carrick on 
Shannon, near the heal of 
navigation, 

I traveled the Shannon 
afoot, by car, and in var- 
ious kinds of boats. But on 
the upper Shannon I went 
first-class: a 32-foot tople- 
cabin cruiser with twin 
diesels and a pleasant 18- 
year-old lad, Paddy McCormack, as guide, 
cook, and agile line handler for an aging sail- 
or, Our beat’s name, Agricola, Latin for 
“farmer,” seemed apt, for the Shannon is es- 
sentially a rural river. 

On the upper reaches one repeatedly sees 
cattle in the blossoming, scented meadows, 
and occasionally they even gather al the un- 
fenced locksthat bypass rapids. Indeed, cat- 
tle seemed intent. on boarding us in our 
cruise from Carrick to Battlebridge, a tiny 
Village beneath a musical rapids where river 
navigation ends, Cooling their undersides, 
cows waded amid yellow water liltes:almost 
in midstream, while others lounged on the 
embankments, half hidden by rushes, 
Swans lifted (Continued on page 667} 


"See “The Voyage of Arendon,” by Timothy Se 
verin, NaTiIoNaL GeocHaratc, December (977 
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Speaking mn stony silence, 
the remains of ance inighty- 
Kingdoms and centers of 
piety — auch as the manastie 
ruins at Clommacnoiie—  Ballinasloe&. 
ted! Aherr stories to the | —— 
oe unhurried visitor ; 
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Springing to life 

from the Shannon Pot, 

| ating pool nestled in an 
ty '  wpfand meadow, the Shannon 
St. flows thraweh the heart of the 
Pati Enwrald Idle. Remarkably free of 
pad ii copy reedllt _  eommeferal traffic or industrial 
fan epi t Limerick } development, the river wanders 
/ De past bucolic countryside and storybook 

yr rs bilfages—a hacen for boaters and sightseers, 
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‘Don't stay too long in thie country or it 
Will capture you,” That's the gentle warn- 
ing Matt Leyden gives visitors to his 
eaking Lough Allen (above) 
To live ona emall [rish farm may sound 





Home over 


wlyvilic, but Levden, bis wife, Ann. and 
their three know it tmenane hare 
work, such as the backbreaking task. of 
notate digging (below). 

While being weaned, their calves lap 
a gruel of milk, cereals, and additives, a 


Sons 





cheaper feed than milk alone, Teaching a 
calf to drink froma bucketisatedious two 
week process, Mirs. Levden cips her fin 
fers into-a calf’s mouth, as if to prime the 
pump t bee bow) 

After the morning milking, Ann and 
FLA tote & ten-gaillon can to a cart; with 
sally on his lap, Matt lets Tackie pull him 
(right) for the quarter-mile trip to the milk- 
truck stop, Despite the tol, the Leydens 
savor the beauty and freedom of their life 
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Looking tired 





(Continued from page 636) question-mark 
necks above the hich grasses, and querulous 
ducks scooted away uneasily from our bow. 

A friend told me of a Belgian boat renter 
he met at one lock. Showily tattooed, a real 
blue-water sailor, the Belgian shook his 
head rolled his eves. “Increcible! Too 
much!” he said, “We have cow dung on our 
dock lines!” 


# Sionna, the Hollow or Hole of the 

. Shannon. That's the Pot's proper 
name. At first glance it’s not impressive, 
merely a pond about 25 feet wide in a high- 
land meadow, fringed by hawthorn and a 
rather ugly, almost stunted form of willow 
called sally. But the mood of the plice soon 
grips one, Lichens cover the bark of the sally 
trees, and from a distance they look like sca- 
brous apparitions peering into a dark mir- 
ror. If you see that strange tarn on a day of 
gray gloom and fitful rain, as I did, it seems 
an eerie, haunted place. 

On the meadow’s edge sag the roofless ru- 
ins of a stone cottage and outbuilding, Ev- 
erywhere on the Shannon one finds such 
derelicts, many so old that only their stones 
know the truth ofit, Prowling about, [found 
a touching “Home Sweet Home” inscribed 
above a broken lintel of the fireplace, But 
the wind moaned in pain through breached 
walls, and cattle had churned the dirt floor 
intoa quagmire that reeked of excrement. 

Legend persists that no man or beast can 
drown in the Pot. I heard it several times 
from local people. All seemed to know some- 
one who knew someone who had fallen in 
and been miraculously supported. But the 
Pot is not the bottomless hole popularly be- 
lieved. It's been plumbed and found only 25 
feet deep. 

From the Pot to Lough Allen, a seven- 
mile distance, the river tumbles more than 
300 feet. To see these strange headwaters, 
strewn with rocks and deadfalls, you must 
go by car and afoot. 

Many mountains, beautiful but virtually 
treeless, encircle Lough Allen, eight miles 
lang and the third largest of the Shannon 
lakes. Again I marveled at the lack of devel- 
opment, aside from a power plant fueled by 
coal from nearby hills, Otherwise, nothing 
but farms and a scenic road ring the lake. 


T HE SHANNON'S SOURCE: Log na 


Where the River Shannon Flows 


Farmers here speak proudly of Turlough 
O'Carolan (1670-1738), last of the great Irish 
bards, who is buried nearby. A prodigious 
drinker, O’Carolan came to his deathbed 
unable to swallow, legend tells, but put lips 
to his favorite cup, saying two such old 
friends should not part without a kiss. 

Years azo boats from downstream could 
reach Lough Allen by a canal. Lough Allen 
nOW Serves as a storage reservoir for the hy- 
drovlectric plant at Ardnacrusha, far down 
the river. 

Boats cruise easily from Carrick to Lough 
Key, a smaller lake but alsoa place of idvilic 
beauty, You motor up the Boyle,a Shannon 
tributary, threading a reedy way through 
minor loughs until suddenly the Curlew 
Mountains loom to the west, and you are in 
island-studded Key, made even more beau- 
tiful on clear days by Ireland's limpid air, 
pollution free almost everywhere. 

Entering and leaving Lough Key, you 
pass through Clarendon Lock, which has 
the Shannon's only woman lockkeeper, Mai 
Conlon. Clarendon, like the other locks, is a 
convivial place: Boatmen, their craft tied up 
while awaiting an opening, stroll about, vis- 
it other boats, swap yarns, sing and strum 
guitars. Each lock becomes a clearinghouse 
for messages and gossip, 

“WEORGE McARDLE, an English- 
(Gy who prefers to live among the 
— friendly Irish, told me about his first 
tie-up at Clarendon. Workmen were doing 
some repairs, 50 George took that as excuse 
enough to leave his boat and seek a pub. He 
asked if there were one nearby. 

“I didn't believe my ears.” said George, 
“when a workman pointed ata littl dogand 
said, ‘Manfred will take you." The dog led 
me down a path, and several times we 
passed people who nodded to me and said, 
‘Good evening, Manfred." Finally we 
reached a crossroads with two pubs, 
Manfred went straight to the one on the 
right, stood at the bar on his hind legs; with 
his front paws against it, and looked expec- 
tantly at the pub owner's wife. 

“Being properly grateful to Manfred, | 
said, ‘What will he have to drink?’ The lady 
said, ‘Oh, Manfred doesn't drink. He'll be 
having a dog biscuit. And she gave him one. 
T asked, "Why did he head straight for this 
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Field day for the horsey set, the Great 
October Fair at Ballinasloe—one of the 





oldest horse fairs in Furope—began where 
travelers to the king's castle at Tara 
stopped to trade in their tired mounts 
Generals equipped their armies with hard 
Ballinasioe steeds, prized for superior 
bone structure strengihentd by caleium- 
rich grasses from the limestone plain. The 
fair waned when the tractor replaced the 
borse on farms, but local boosters revived 
it. Last year's fair brought.2,000 hunting 
and riding horaes to the sale. Alter dicker- 
ing, a slap of hands seals a deal (left) 


iM here rite River Saannron Flow 4 





pub instead of the one on the left?’ The lad, 
smiled a bit smugly and replied, ‘It doesn't 
have dog biscuits.’ ” 

lteok this varn with a grain of salton the 
biscuits, but Mrs. Conlon swears it's true 
Vantired is dead now, but, as Pied Piper for 
thirsty boatmen, he wore a path to that pub. 
“Ae snarled at anyone who came ina car, 
savs Mrs. Conlon, “but he would almost hug 
and kiss anvone off a boat." 

Carrick, with several marinas and boat- 
hire companies, ranks as the busiest boating 
center on the Shannon. One Saturday morn- 
ing | watched purposeful bedlam and or- 
dered chaos as 47 families arrived, clarmed 
their boats, and shipped out 

Donnaca Kennedy, who takes people on 
cruisesoutol Carrick, said, “The main thing 
we have to offer here is peace and quiet, On 
the Continent it’s almost impossible to find 
someplace to be alone.’ 

Kennedy operates one of the <ell- 
propelled 60-foot barges that used to carry 
Guinness stout on the nver. Indeed, a num 
ber of boatmen bought the metal barges and 
converted them into cruising vessels. Sean 
Fitzsimons, 2 pub owner at Athlone, calis 
his De fron Lung-and say: she's haunted 
“There 15a ghost who walks about her at 
mght,” he told me. “My wile has heared it 
And a friend of mine one night heard foot- 
steps and, though he saw nothing, was sure 
a man entered his cabin and stood beside 
him. | did some research and found that a 
man had fallen off my barge and drowned 
while tt was still used by Gummness.” 


fOUTH OF CARRICK, after taking 
Agricola through a series of small lakes 
— andacanal, Paddy and! decided to get 
off the beaten channel, soto speak, and ven- 
ture into a remarkable wilderness of back- 
waters, We sought Grange Lough, but to get 
there we had to push our bow through a 
maze of courses winding among rushes and 
reeds. Qn the main Shannon, boats easily 
follow red and black markers, but here we 
had to ferret them outamong the vegetation, 
We persisted, slowly feeling our was 
through magnificent stretches of vellow 
water lilies and growth as high as our cabin 
top. Finally the green wall parted, and we 
found ourselves slowly cruising the Shan- 
non's inner sanctums, Carranadoe Lough 
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[ama night person, 44 ed by 
my spirits lifted by stars Ww hile Parkas 
swam, | watched alongtwilight envelop the 
lake, ATian came down from the farmhouse 
to the water's edge and bathed. Swallows 
and martins coursed a 
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sh ar ow. 


W about Agricola, and 
? lonely call of a curlew sounded 


head. The lane's soft exhalation 
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brought us 


mown meadows and cattle. A 
planet burned on the horizon, and the first 
stars appeared. Then a line oi purple dusk 
stole across the waters, and it was night 
At Lanesborougn stands a riverside E 
er station unusual in but one respect: Peat 
not coal or on, fires its bowers, With Pach 
Mooney, a cheerful, fount 
Irelands Bord na Peat 


the smell of 


chneyclopedt 


Mina, or 


from 


Board. [watched hugeélevators lift railroad 
“FALTS Full 
plant, 


of bricklike peat turf to the top 


‘ 
of the then dump the contents into 





an open maw leading to furnaces below 

Bord na Mona, government owned, har- 
vests some four million tons of peat annual- 
ly. Irish hearths consume much of it, and 
peat-fired plants generate about a quarter of 
the nation’s electricity, Years ago, when 
coal and oil still were cheap, the government 
decided to burn peat in some power plants to 
encourage a home industry. Now that deci- 
sion looks prescient, for peat costs Ireland 


far less than conventional fuels 





Peat bogs lic on both sides of the upper 









Shannon. Paddy Mooney gave me areal bog 
trotter's view of them. I had expected quag- 
mires; to my surprise [ walked dry-shod 
through vast felds, all a uniform brown 
That's what a good bog looks like after it has 
been drained and the overburden removed 
It yielded underfoot with a curious spongi- 
ness, as though I were intruding mm some- 
one's new garden 

Huge machines cut turfs, about the size 
and shane of bread loaves, while other ma- 
chines scratched and scraped the surface to 
make milled peat 


QOUGH REE, second largest of the 

Shannon's lakes, can be brutal in hich 
wind, but we found it so placid Agri- 
Cole's passage seemed intrusive, With great 
fidelity, the water reflected each cloud, even 
a gull that glided silently but persistently 
alongside us. We passed emerald isles with 
grazing beef cattle but no habitation, and I 
wondered how the cattle got there. Padch 
explained that their owners made them 
sWiM Over in spring and back in fall. 

Between Athlone and Portumna the river 
Valley broadens and the land stretches away 
Ina patchwork quilt of fields, hedges, and 
distant hills, allin varying hues of green, An 
[rish friend told me his countrymen recog- 
nize at least ten different shades of green, 
ond same people say as many as forty, In 
Winter months the Shannon floods low-lving 
land, renewing farmers’ fields, One, how- 
ever, told me he didn’t like the annual flood 
With a straight face belied by merry blue 
eves, he explained, “Sure and it's those fish 
now; they eal my asparagus. - 


Ina quiet watered (and, aland of roses, 

Stands St. Crardy's ctty fatr, 

And the warriers of Erin in their 
famous generations 


ty a a " a t ral 
Siumober there 


That bit of olcl verse refers to one of the 
most hallowed places in all Ireland 


Things start jumping when the horses 
éhow their form to potential buyers at the 
Ballinasioe fair. The stakes are high: Top 
show and jumping horses fetch the equiv- 
alentol $7,000 and more. At night business 
gives Way to mMerrymaking a5 acrobats, 


Tugelers, and Gypsies entertain 
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Up a lazy river by the Lough Derg * ore big top comes to town, the lrish step right 

waits of song drift cut over the r, as up. Bul & #irl al Possett'’s Circus in Limer- 

if in ce a ration of a sun that too psi Lom ckbacksotf whenacheeky camel cetsa bit 
n this misty land. When the too forward (below) 
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Approachit by boat, just nine miles south of 


Athlone, and you might think its hilltop ar- 
ray of stone towers and walls still a “city 
fair.” But when nearer, you see that these 
are ruins, the remains of Clonmacnoise, a 
monastery founded by St. Ciaran about 548. 
Tt became one of the great ecclesiastical 
centers of Europe. 

Remnants of eight churches, two round 
towers, three high crosses, and 400 early 
gravestones still survive. It's amazing any- 
thing remains, By one historian’s count, fire 
favaged Clonmacnoise 13 times between 
722 and 1205. Vikings pluncered it eight 
times between 832 and 1163. In that same 
period [rishmen attacked it 27 times, and 
the English six times between 1178 and 
1204. After each sack the monks rebuilt, but 
the English garrison at Athlone reduced it to 
final ruin in 1552. 

I don't think anyone can wander about 
that holy hill without being moved by the 
tangible evidence of a people's enduring 
faith. Perhaps I lingered longest at the im- 
pressive Cross of the Scriptures, erected 
in memory of a high king who died about 
914, and the little temple on the site where 
St. Ciaran himself may be buned. 


) F ALL THE BLUE GEMS strung 
| g together by the Shannon, Lough 
f Derg, largest of the lakes, became 
my favorite. Twenty-five miles long, and 
nearly ten miles wide at its southern end, it 
has fewer shallows than Ree and provides 
excellent cruising for deep-draft boats. Here 
Agricola joined other boats in the week-long 
Lough Derg Rally. Races, rendezvous, con- 
tests, a ball—participants in this annual 
movable feast enjoyed them all while cruis- 
ing to such picturesque harbors as Mount- 
shannon, Dromineer, and Garrvkennedy, 
Near the tiny, buttonhook-shaped harbor 
at Garrykennedy I sought out a living Irish 
legend, violin maker Jerry Martin (page 
673). Jerry, a self-taught craftsman, has 
been making fiddles, as he calls them, since 
1922, and long ago they became collectors’ 
items. But Jerry is 81 now, frail, arthritic, 
and alone; no longer can he make many fid- 
dies, and he lives Spartanly in a crude, dirt- 
floored cottage, warmed by a peat fire and 
crowded with his tools, wood, and a few 
pieces of old furniture. I found him huddled 


Where the River Shannon Flaws 


by the fire, sucking on a cup of steaming 
tea with a wall sign behind him that said: 
NO CURSING 
NO FILTHY TALK 
NO WASTE OF GOD'S NAME 
ALLOWED HERE 
— Jerry Martin 

Jerry was always small, but age has di- 
minished him and hunched him over. Yet 
his craggy face takes on youth when he talks 
of his craft. How many fiddles had he made? 
“Seventy-four,” he said. “But that’s noth- 
ing, Stradivari made hundreds.” 

He showed me his tools, woodpiles, and 
the back of an unfinished fiddle, “We call 
that wood svcamore, and vou call it maple,” 
he said. “The belly I make from pine. I buy 
strings and bow. Can't get the right kind of 
wood for the bow.” 

Then he brought out his treasure, a fin- 
ished fiddle made years ago on which he had 
lavished extra care and love. “I wouldn't 
take a thousand pounds for it,” he said. It 
was indeed lovely, lustrous with a French 
polish endlessly rubbed and witha thin inlay 
all around the perimeter of the top, “That in- 
lay'’s what made me famous,” Jerry said. 
“T's no fiddle without an inlay. I cut it by 
handsaw to a sixteenth of an inch thick, 
measuring byeye. You must bringina fiddle 
to an eighth of an inch at the ends and three- 
sixteenths in the very middle.” 

He said he had sold his last three fiddles 
for fiftv pounds (87 dollars) each, which I 
thought too little. “I could sell twenty a 
day,” he said. “I used to make one in three 
weeks. Sometimes I would work 14 hours 
straight." He gazed at his gnarled hands. 
“T'm not able to do that anymore: Now it 
takes months.” 

lasked him to play his treasure, and he re- 
plied shyly: “I know nothing about music 
meself. [cannot read it. But I play. It'snotso 
easy... the fingers... hands... .” 

He put bow to strings and the notes of 
“Over the Waves” danced about the dark lit- 
tle room. He followed with “Londonderry 
Air.” I thought the tone of the instrument 
hauntingly beautiful. Closing my eyes, I 
imagined myself listening to a child who 
played charmingly but with slight hesitan- 
cv, Then I said good-bye, leaving Jerry sit- 
ting by the glowing peat, his arthritic hands 
held out to the warmth as if in supplication. 
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HEN THE SHANNON leaves 
y y Lough Derg, it flows between 
a mountains that rise almost at the 
water's edge, creating a reach like a Norwe- 
gian fjord. Irish weather, compensating for 
the often fleeting nature of the sunlight, gild- 
ec those mountains for us with shafts of pur- 
est gold. [rish sunlight can be as special as 
Trish green, Atthe end of this passage lay Kil- 
laloe, atown of such charm that I made it my 
headquarters while exploring theestuary. 

Near Killaloe I did some serious fishing 
with Hugh Gough, aman who may have the 
world’s best job. Hugh is the coarse-angling 
officer for the Inland Fisheries Trost, which 
means he goes fishing or takes people fishing 
just about every day (page 675). The Irish 
distinguish the pursuit of coarse fish—pike, 
bream, rudd, perch, tench—from the classic 
quest for salmon and trout. Hugh and I sat 
on the riverbank with every intention of de- 
pleting the Shannon's bream population. 

The evening before, Hugh had baited the 
bottom off our riverbank with bread and 
maize meal, Bream, bottom feeders, would 
be attracted to the bait, then to our books, 
now skulking in the area with nice fat mag- 
gots on them, So much for theory. 

We sat and we waited... and waited, 
Hugh got a bite. I didn't, Hugh caught a 
small perch. I caught a cramp in my leg 
Hugh queried the fish and himself: “What 
are you doing, Mr. Fish? Where are you? 
Must I wait. another day for your Whatis the 
water temperature? Is my hook too bigr 
Should I use one maggot or two?” 

Hugh fashioned balls of bread and meal 
and threw them out as more bottom bait. 
“They have to go down with a‘plop’ instead 
of a‘plip’ or they break up and wash away,” 
he said. All went in with a gratifying plop, 
but no bites ensued. Hugh scattered mag- 
gots on the water with a slingshot, They at- 
tracted only a little brown bird. 

I was devouring a chocolate bar when 
Hugh told me how to raise maggots. Open 
up a sheep's heart and let blue flies lay their 





egEs in it: When the heart is alive with 
squirming maggots, feed them rancid but- 
ter. And then—but perhaps that’s all you 
want to know about raising maggots. It was 
enough for me. 

To Hugh Gough's embarrassment, we 
caught nothing, But just upstream a lone 
Englishman pulled in seven big ones. 


| Supply Board completed a hydroelec- 
tric dam at Ardnacrusha, creating « 
barrier for salmon running upriver to 
spawn. So the government made ESBS re- 
sponsible for keeping not only the salmon 
happy but other fish as well. 

And it has. Fish ladders and passes help 
the salmon around the dam and various 
weirs, and at Parteen the ESB maintains a 
large hatchery that raises salmon and trout. 

Hatchery workers remove the adipose fin 
from the backs of salmon before releasing 
them; this distinguishes them from fish 
raised in the wild. On the day I visiteda fish- 
ing weir, hatchery-bred fish numbered more 
than half those caught, reflecting an omi- 
nous trend. Marine biologist Noel Roycroft 
of the ESB commented, “The daily catch 
used to average 2 percent hatchery fish; now 
it’s almost 20 percent. The wild population 
steadily decreases.” 

Meanwhile, illegal Irish trawlers work 
back and forth across the mouth of the Shan- 
non, taking great netfuls of salmon. Koy- 
croft and John Costelloe, a conservation 
officer, told me about the trawlers one day as 
wecruised the estuary, talking to fishermen. 
“Those poachers have denuded the south 
coast of fish, and now they're moving here 
from Kerry,” Costelloe said. “One of those 
boats rammed me, and when I went back 
with two other officers, they held shotguns 
en us and drove us off.” 

For generations licensed fishermen have 
worked the estuary for salmon with drift 
nets, using homemade row boats called gan- 
lows. Ona morning gravid with the threat of 


[: 1929 the government’s Electricity 


A shepherd of the church drows a faithful flock to o venerable place of worship on the 
Shannon—the ruins of the Clonmacnoise monastery, Founded 1,400 years ago, the monas- 
tery repeatedly rose phoenialike from the ravages of fire and invasion. Grasping a crozier, 
Anglican Bishop Donald Caird of the Church of Irelane! helps conduet 4 service that com- 
memorates Clonmacnoise as o great medieval center of holiness and scholarship. 
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ke tiny white boats on a deep-green sea, farmhouses dot a cale near Lough 
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Some natives tnsist (hata true Irishman can distinguish i} shades of green. 





rain we pulled alongside the ganlow of Peter 
Burns, a strongly built block of a man, and 
his son Eamon. When | asked Peter how 
long he had been a fisherman, he replied 
wryly, “By the looks of it, too long." They 
had one salmon to show for five hours’ work. 
“On a good run years ago, we would take 20 
or30aday,” Peter added. “Ina good vear we 
made up te £6,000 [$10,950).” 

But the Irish can find humor in almost 
anything, Fishermen up and down the river 
were telling a story about the legendary 
Hush Hogan, a fishing zuide who could al- 
ways find salmon for his clients, An English 
angler, on the river all day with Hogan but 
with only one fish to show for it, confronted 
the guide angrily, 

“] figure this one salmon cost me a hun- 
dred pounds,” the Englishman fumed. 

“Then aren't you glad you didn't catch 
twor” said Hogan. 


RDNACRUSHA'S 85-megawatt hy- 
droelectric plant creates a barrier not 
only for migrating salmon but also for 

boats, and the fish get through easier, 
Boats must use two dark locks with a total 
drop of more than a hundred feet, Bound 
downstream, vou feel like you're sink- 
ing to the bottom of the River Styx: tricky 
currents make Ardnacrusha off limits for 
rental boats. 

Below the dam lies Limerick, the Shan- 
non’s largest city, an ancient place (pages 
676-7). ltmay be the city of Regia mentioned 
in the Geograpiey of Ptolemy, The Norse 
founded a settlement there about 920, A cen- 
tury later Ireland's foremost hero, Brian 
Boru, marle himself king of all Ireland and 
ousted the Norse. His fortress, Kincora, 
stood on the Shannon's banks somewhere in 
the Killaloe area. 

Oceangoing vessels of 12,000 tons tie up 
at Limerick's docks, and an island terminal 
off Foynes, farther downstream, can take 
60,000-ton ships. Foynes serves as the base 
for oil exploration off the northwest coast of 


Ireland. The Irish, intent on developing the 
long-slumbering Shannon estuary, offer at- 
tractive subsidies and tax incentives to new 
industries. The new alumina plant near 
Foynes will provide jobs for S00, 

But vou can still make a peaceful, lovely 
passage down the estuary, as 1 dic aboard a 
Limerick Harbour Commissioners launch, 
A cement plant with two huge stacks vielded 
Lo rolling meadows and a succession of dra- 
matic old castle ruins: Cratloe; Carrigo- 
funnel, feudal seat of the O'Briens; and 
Dromore, built for an earl of Limerick. The 
Westropp estate and its Georgian mansion 
slipped by on our left, Shannon Airport on 
our right. 

Shannon Airport, once seemingly 
doomed toaslow death, has become a show- 
place of modern Ireland. [t started the first 
duty-free airport shop and flourished after 
World War fT, when transatlantic aircraft 
stopped there to refuel. Then came jetliners, 
with greater range. Shannon declined. An 
Imaginative entrepreneur, Brendan O'Re- 
gan, suggested making Shannon a duty-free 
industrial park to attract companies that 
could ship supplies and products by air. 

This idea succeeded so well that the air- 
port now houses some eighty international 
businesses, forty of them manufacturers 
that make everything from fur hats to indus- 
trial diamonds. More than eight thousand 
people live there. 


LOWNSTREAM from the- airport, 
} near the Shannon’s mouth, our port 


launch put inte the town of Kilrush, 
headquarters of the eight pilots who guide 
some eight hundred shipsa year upthe river. 
Harbor pilots are among the proudest and 
most cecicated and independent of men. 
Such a man is Michael Scanlan, Jarge of 
frame but soft of speech, who has plied the 
Shannon for more than thirty years. 
In Ireland, asin many countries, piloting 
has long been a job handed down from fa- 
ther to son. As we walked the quay, Michael 


“Llive for music,” says fiddle maker Jerry Martin, who for 48 vears has worked inthe 
same cottage in the lakeside village of Garrykennedy. Martin spun out tunes at 
dances before discovering he enjoyed making instruments more than playing them. 
Now his creations are played by several traditional Irish music bands, At31, Martin 
figures he'll finish only one more violin, his 73th. “The energy is gone,” he says. 


Notional Geographic, Novernber 1978 








Sleek high jumper of the Shannon, a 
salmon leaps up the falls at Annacotty on 
iis way to spawn at its birthplace 
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pointed to Scattery Island, which now has 
only two people living on it. “For genera- 
tions the pilots and their families dwelt 
there,” he said. “But in the 1960's we came 
ashore. The desire for closer relationships, 
only possible ashore, became too strong, and 
for years we hadn't had a government teach- 
eron the stand for the children. 

“We on Scattery were always prepared to 
walk alone, We never had a woman die in 
childbirth, or astillborn baby. Yet we never 
hadadoctoror nurse. Help came from with- 
in and from one’s neighbors and fnends.” 

We talked about piloting. Was fog the 
worst problem? “Fog is never difficult be- 
cause you take all precautions,” said Mi- 
chael. “It's the only time you're working 100 
percent. Accidents are the result ol famuiliar- 
itv, net the unusual.” 

No piloted ship on the Shannon had suf- 
fered a serious accident within Michael's 
memory. When I attributed that to -experi- 
ence, he gave a reply typical of his proud 
profession: “Expernence is only polish, The 
right thing has to be in you.” 


UCHOF THE ESTUARY can be 
enjoved by car, on scenic roads 
Ff that invite one to stop for dramatic 
views of the broad. blue river. Loften passect 
big enclosed warons, gaily painted, each 
pulled by a hulking draft horse. Vacationists 
rent these wagons, resembling prairie 
schooners, and crive them along designated 
routes, stopping each night at communal 
spots where the horses can be pastured 

A mosaic of tiny fields covers Kerry Head, 
with cottages scattered about like random 
rocks. I pushed on to the end of the land, to 
the very last little farm above the Shannon's 
juncture with the sea. There the brothers 
Thomas amd Michael Gaynor live on flinty, 
hardscrabble land that commands a magnil- 
icent view of the river's mouth for below. I 
found Thomas walking along the road with 
a mound of hav that moved with him. You 
hac to look quite closely to sve the little don- 
key bearing the load. 

While the taciturn Michael stowed hay, 
Thomas and I stood in a sky-high field and 
regarded the river. “I fish down there for 
bream, said Thomas, “anc | set pots to 
catch iobsters. Not much salmon.now.” 
(Continued on page 679) 








Fear of Trying shouldn't worry this tench, pluie kucsel from a Shannon tributary by angling 
athcer Hugh ts ough, Snce Many ci meicer such coarse fish as tench and bream unpalata- 
ble. They are caught mainly for sport and released when the day's fishing is done 
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City of sieges, Limerick looks back on a history 
ess Mmirthiul than the type of homorous rhyme 
that, for reasons unknown, shares its name 
Founded by Vikings about 920, the city with 
étonoed repe ited attacks before Irish hero Hrian 
Boru finally ousted the Norse. The English took 
Lamernck tn L174 and built King John’s Castle 
which still commands Thomond Britige (right 
When William OT of England was repelted in 
L690, the Siege of Limerick became ao symbol of 
Irish tesistance. Today Limenck—the largest 
city on the Shannon—is an important dain 
imon-fishing, and industhial center 

With rosy chmeks amd twinkling blueseves, o 
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Ww hen Lexclaimerd over the inconiparable 
Phomas shrugeed, then commented 
'T did come 5 haces one dav and found two 
men sitting m this field in chairs, just look 
ing. Line said, “Tl could stay here forever.’ 

Anvone who visits Thomas Gavynao 
AnOWwS How that man felt 

Faracross the river mouth, on the road ti 
Loop Head, I stopped at a farm owned by 
John Cleary and his aged mot her, \iartaret 


i lear Felow | iscem e 


isla 





emet the blue 
ol the estuary, where island: lay scattered 
like anchored dreadnouchts 

+ Ab we see that view so often we pay no 
attention,” said Mrs. Clean 

And John said, “ltmeans nothing because 
Wwe were Dorn and raised here.’ 
John told me that a group, including ac- 
tors Cary Grant and jack Lemmon, had 
planned a luxury resort on the bottomland 


below the Cleary farm, butthe project never 
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natured. Indeed, lack of such development 


in the Shannon often puzzled me 


OT MANY PEOPLE live on Loop 
Heaci. anc vou Can drnve 

only the wind for companion, [ras 
heclzerows and stone fences, the Atlantic on 
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one eaide the Shannon on the othe 
‘acdiand, [stopped, climbed a windy 
eat and gazed a long time at the river, my 
soul refreshed by that long inp Ip ‘weep 
of water Somewhere below | L' shi ol 

alled Rilstiffin Bank, and I reca ile lal 
nilot Michael Scanlan h ad told me 

"| believe there is basic truth in legend.” 
he said. “Kaulstiffin Bank probably once was 
part of the mainland, and old Irish annals 
say that in the ninth « eaibiars a great storm 
ravaged that area. Many people lost their 
lives, and scores of houses disappeared be 
neath the sea 

“When I was a kid, used to hear old peo- 
Me say that if a sailing ship dropped anchor 
on Kilstitfin Bank, during the nicht a little 
man would climb the 








ri hor cabl inc say, 
lake up vour cable: it's gone down the 
chimney of my house. 

For even mile of lrelanct's Shannon, bor 
every bend, there are legend Gul the 
sheer beauty of the river, that 15 reality, as 
true today as it was W he en the brave pen- 


nants of Brian Boru flew over Rincora ry 
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THE NATIONAL GALLERY’S NEW 


ASTERWORK ON 


by J. CARTER BROWN omects, cows cu 





Celebrating genius in art, 


and itself a darzling tlare of 
inspiration, the Rast Building 
of the Natiotial Gallery of Art 
opens in Washington, D. t 
after a decade of desien and 
construction. An Alexander 
(aicer mobile fhdes above 


Photographs by JAMES A. SUGAR the airy central court 
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THE GALLERY'S 
TRIUMPH IN TRIANGLES 


As classic as Evclid's geometry but 
contemporary in style, the new East Building 
wedges between broad Pennsylvania 

Avenue and the green sweep of the Mall. “It 
was the most difficult piece of land Pve ever 
worked with,” recails architect Pet. The land— 





| shaned like an ill-folded handkerchief—had been With asingle, inspired stroke Psi sheared 
: ¢armarked for the National Galiery's expansion the trapezoidal bullding site in two. The 

| in 1937, when, as a condition of his gift of awkward plot demanded a brilllant 

| artworks and the original building, philanthropist design solution to achieve maximum 

| Andrew W. Mellon asked Congress to reserve assthetic Impact and apace. wage. 


the adjacent plot. By dividing the trapezoid, Pei 
created a two-part building: one triangular 
segment for a study center, the other for 
exhibitions. A spacious area containing the 
Concourse was carved below ground, roofed by 
the granite cobblestones of National Gallery 
Plaza and punctuated by crystal-like tetrahedral 
skylights and a fountain. It houses a calé- 
buffet and a moving sidewalk that runs 
partway between the new and old buildings. 
Pei's ingenious bisecting stroke permits the 





major axis of the new building to line up with Two triangles result, coaring optimum 
the axis of the original West Building (below). space from the site. The larger isosceles 
The overhead view underscores how the triangle houses exhibition areas; the 
convergence of streets and the shape of the smaller, aright triengis, allows space 


land are echoed in the design, The orchestrated ro astidy center. 
parry and thrust of angles has garnered | 

widespread acclaim for what Wasiingion Post 
architecture critic Wolf Von Eckardt calls “the 
exhilarating beauty of good geometry.” New 
York Times critic Ada Louise Huxtable praises 
it a5 “a genuine contemporary classic.” Says 
award-winning American architect Philip 
Johnson: “Tt is a miracle of understanding in 
modern museum design.” 





A third triangle becomes a huge 
skylight over a multilevel court. 
Diamond-shaped towers contain 
galleries and reiterate the building 5 
angular motif. 









West Building, 1941 
_rr—“C;TTTCO™CidWMSARSSNDRIVE 
THE MALL = ETIDGdL ECORRHPRIC PET Sew le 
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Musterminds behind the masterpiece: court dinner (preceding pages) for lend- 
irchitect Pei, National Gallerw director | ers and danare. th elegant recoenition of 
Carter Brown, and gallery president and 

benefactor Paul Metion, son of Andrew W. 
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(Comtinved rom pase 683) greensward of 


the Mall, stretching as it does today trom the 





Lincoln Memorial to the Capitol, ane 
broad thrust of Pennsylvania Avenue, key 
artery in the city's monumental core. 

With impressive museums already lining 


both sices of the Mall and with lofty govern- 
ment structures dehnineg Pennsylvania Ave- 
nue, the building placed at t 


march of ttanic architecture had to DSsess 





i end of this 


a defi le Presence 
Fitting In” «a Dual Problem 


Phere were other demands. [t had to be in 


DATO WIth the exquisite neoclassical de- 


sign of the original gallery, now called the 
West Huilding. And it had to meet the press 

Ing needs of a national gallery that was truly 
bursting at the seams 


From the initial Andrew W. Mellon gift of 


loo artworks. our collection 





Lis frown to 


more than 40,000 pieces, and attendance 
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And We needed study space for art scholars, 
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stati area. and for the National Gallery's 


rapidly expanding educational enterprise< 
that serve more than 4,000 communities in 
ail 50 states TeN (op . 
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Our building had to meet one more ce- thi 





Even the young at art appreciate. the 
chilohke yoy of the vivid Matiese cutouts in 


anew bullcing, walls can be tailoreel for 
manding, and seemingly contradicton any display. Large-scale spaces showcase 
condition, While our strategic location 
an the Niall called for bigness. | hoped for 
semaliness. The exhibition galleries must be 
on a Duman scale—intimate rooms in which 
visitors could absorb art without visual 
indigestion, where they would not be over- 
whelmed by architecture or suffer “museum 
fatigue” fram walking down endless corri- 
dors, [here must also be a large central 
open area to which visitors could retreat and 
reorient themselves between excursions 
amane the galleries. 


[o resolve these many problems, muse- 
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abstract and expressionist works, such as those in the “Aspects of Twentieth Centun 
Art” exhibition, where Wilhelm Lehmbruck’s “Seated Youth" reposes (below), Inti 
mate galleries display acollection of diminutive impressionist paintings. “They are sen- 


sttive little things. You have to bring the environment around them, like pulling o 


comforter around your earson &@ winter night,” saves the author 





head of 1. M. Pei and Partners in New York 
City, Pei enjoyed a great reputation. He 
could design an art museum, as proved by 
his stunning gallery at Syracuse, New York. 
He could add a museum onto an existing 
building, as witness a sensitive addition in 
Des Moines, lowa. And he could design a 
center for study that dramatized the excite- 
ment of scholarship, as he did beautifully in 
Boulder, Colorado: On top of all this, he 
possessed a keen interest in the problems of 
cities as well as individual buildings. 

Pei grasped at once the importance of our 
trapezoid as a legacy of L’Enfant’'s plan, the 
need for harmony with the existing building, 
and our peculiar requirements for exhibition 
space and a study center. We awaited his so- 
lution expectantly. 


“I Drew a Diagonal Line... .” 


“| was returning to New York after a gal- 
lery meeting in 1968,” the architect recalls, 
“trying to find a solution to that difficult site, 
I sketched a trapezoid on the back of an en- 
velope. I drew a diagonal line across the 
trapezoid and produced two triangles: one 
for the museum, the other for the study cen- 
ter. This was the beginning.” 

A two-part building whose shape would 
be formed in triangles resulted (page 685). 
This simple, brilliant plan, developed and 
refined and painstakingly executed over a 
decade, ultimately accommodated our di- 
verse demands. 

The larger ofthe two triangular segments, 
adjoining Pennsvivania Avenue, would 
hold exhibition areas. Tall diamond-shaped 
towers would rise at its points, matching 
the heights of the federal buildings along 
Pennsylvania Avenue. Its major axis and 
entryway would align exactly with the axis 
of the original building: 

The smaller triangle, with one side facing 
the Capitol, would contain a study area. 
One of its corners would be a knife-edge 


19-degree angle, giving the new building 
one of its most striking features (page 698). 

As plans progressed, the two triangles 
came to share a common room, the central 
court. Above this, binding the two parts, 
would perch a triangular glass roof, itself 
made up of a cluster of triangles, 

For me, the onset of this mammoth under- 
taking also launched a rewarding relation- 
ship with I, M. Pei. To acquaint ourselves 
with the problems we would face, we visited 
museums in North America and Europe to 
study varying approaches to the housing of 
art. I learned that art is close to Pei's heart: 
he proved sensitive to the relationship of art 
and architecture. 

We assembled an effective team to help 
us. By good fortune David W. Scott joined 
us a5 planning consultant. He had served as 
the director of the National Collection of 
fine Arts during its expansion, Construc- 
tion manager Hurley Offenbacher came 
from a similar post with the National Air 
and Space Museum, which was completed 
ahead of schedule and under budget.* Over- 
secingevery detail was the building commit- 
tee of the board of trustees, whose chair- 
man, Paul Mellon, missed none of its 68 
meetings. Like his father before him, he 
would not permit his name to be part of the 
National! Gallery's official name. 

seven years of exacting toil and 94.4 mil- 
lion dollars (all of it a gift of the Mellons) 
went into this masterwork on the Mall 

The new building's marble walls glow 
with the same warm pink as the old, and in- 
deed the stone for both came from the same 
Tennessee quarries, some of which had to be 
reopened for the new project. 

A carpet of pink Oklahoma granite cob- 
bles, bordered on each side by plantings of 
oaks and magnolias, spreads between the 
East and West Buildings. In the center, 

"See "OF Adr and Space,” by Michael Collina, Na- 
TIONAL GEOGRAPHIC, June 1978. 


Miré, Miré on the wall—bright and buoyant as balloons and as whimsical as the 
fairy tale—reflects Spanish artist Joan Mird's. fanciful vision of woman. Titled 
“Femme, the tapestry woven by Josep Royospills 31 feetdown the court’s south wall. 
Sculptor Isamu Noguchi's monolithic “Great Rock of Inner Seeking” stands in the tri- 
angie s apex; in the distance, the Robert A. Taft Memorial Carillonrises on the Capitol 
grounds, Seven works were commissioned for the new building, including the tapes- 
try, Calder’s mobile, and Moore's bronze. 
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National Geographic, November 1978 











Stark solemnity of steel or whimsy of cast 
acrvlic, two vastly different kinds of sculpture 
find scttings eminently sulted to each. David 
Smith's Voltri sculptures (left}, commissioned 
for the 1962 Spoleto Festival and shown in a Ro- 
man amphitheater there, find a re-created am- 
phitheater under an adjustable skylihted cetiing 
that can be hoisted to a maximum height of 37 
feet. Working from raw steel and scrap metal 
at an abandoned steel factory in Voltri, Ftaly, 
Smith created 26 of these powerful images in fess 
than a month 

The jigsaw-style figures of Jean Dubuifet's 
“La Députation” (above) cavort ona black-stone 
island in the iImace-doubling mirror of a sculp- 
ture pool, Althowgh lhe new building presents 
core collection of contemporary art, exhibitions 
cut acros: the centurics 





Blade sharp, ¢ e fe decree ingle (abo eal | 
exhilarates and compels wiettors to feel the 


ecdee: constant touching discolored the 
battom two blocks “The angle was inevi 
table," says Pei, who insisted on its sharn 
nese despite suggestions that it be blunted 
some Tennessee quarries that supplied 
ayeae marble for the Natonal Ga lery 
older building were reopened to furnish 
stone for the new 

Reflection of a stop High L sets ablaze thie 
stain less-ster| Jean VE Dp “Uriforme  sculp 
ture-on the south lawn fectag page) 
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fountains play SR seven giass Letrahe 
drons that lie hke scattered crvstal Ls These 
TV aS SCulptural elements and as skylights 
lor the restaurant below. Framed bv the 
trees and gallery buildings, this area 
becomes @ great outdoor room, or plaza 
inking the old and new structures 
Visitors enter the new builcing beneath a 
coltered concrete mezzanine whose low 
overhang has a deliberate compressing ef- 
fect. Inside awaits an explosion of space ancl 
light. Theevesskip up graceful marble stair- 
choses, follow alone tving brodgves busy with 
\ plese rs, Climb a petaled branch of the great 
ae rmobile; and soar to the oy pei fru 
sof the vast paylignt loatine fi7 feetabove 
"Bastion floods through, bat len the 
court in the changing moods of sun and 
clouds. More light surges in through glass 
Window walls and cascades over Ficus tres 
growing mn huge marble planters whose rim: 
double as seats for visitors, With these link 
the outside, the massive chamber be. 
comes 2 continuation of the ouwtdoorm—an 
extension of the Mall itself 


( wrators Delieht: Movahle Ceilings 


Exnibition spaces—totaling some 75,00 
square feet—hbank the north anc west sides 
ot Lhe laricertoancle and fill the three towers 
Woch to our curators’ delight, the architects 
left the interiors CHOME 1 anc aesivned some af 
the ceilings to move up and down. By erect- 
ing lempoarar -ariitiots We can create the 
properenvironment for cach exhibition 

The building's concrete work offers one of 
its most beautiful features: To obtain har 
mony With the pink stone, builders lended 
marble dust with white cement, sand, and 








HMEPTCPALE tO obtain & soft Lint _Oncrete 
forms were crafted by cabinetmakers so that 
each cast would be pertect, each joint invist- 
ble. Some pours took many months to form 
prepare, and cure—a long time to agonize 
over flaws that happily never occurred 

The elegant marble staircases play a dou- 
ble role, The riser of each step hides a slot 
through which air flows for heating and 


cooling tT H design LiL Pert here e\T- 


dent in this uncluttered building. All its 
myriad ducts, pipes, and wires have been 
painstakingdy concealed within the walls, in 
leftover angles, even im the planters that 
Piha 
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On the lower level, life-size figures of 
jousting knights.announce The Splendor of 
Dresden exhibition. Nearby are two audito- 
riums, photographic archives, audiovisual 
studios, and a computer room. 

Amoving sidewalk hums within the Con- 
course, part of a two-story structure that 
extends beneath the plaza to the West Build- 
ing. Ahead gleams an oasis of daylight, 
pouring down from the plaza’s tetrahedral 
skylights. An underground waterfall re- 
flects light on the 700-seat café-buffet and 
publications center, Beginning operations 
before the gallery opened, the restaurant 
seTveda million people its first year, The im- 
mense subterranean area, housing mainte- 
nance and support facilities as well as the 
Concourse, contains fully one-third as much 
space as the entire new building. 

The building is, in itself, a work of art, a 
sculpture on the Mall. It is also an engineer- 
ing feat that blazed new trails in the con- 
struction industry, and in so doing gave all 
of us afew gray hairs. 

For example: Pei’s design called for 
sweeping facades of unornamented marble. 
This meant that there were no places to hide 
expansion joints that relieve pressures when 
changing temperatures cause the rock to ex- 
pund and contract. l entertained unpleasant 
visions of stones pushing each other right off 
the ends of their courses, 

Refusing to clutter their pristine design, 
the architects devised a remedy: They pad- 
ced the edges of each block with a gasket of 
neoprene, allowing them to expand and con- 
tract independently. 


Building Needed “Ballast” 


The foundations posed larger problems, 
Our trapezoid sits atop the ancient bed of Ti- 
ber Creek, lang since buried by urban pay- 
ing and grading. Once ortwice a year heavy 
rains raise the water table almost to the sur- 
face. Our building had to be waterproof and 
well anchored; we couldn’t have it floating 
down Pennsylvania Avenue like a ship! 

To cope, builders planted a forest of 40- 
foot steel cables, casting and anchoring 
them inconcrete. Around the cable tops they 
poured ponderous concrete slabs six feet 
thick—ballast for our boat. The hardened 
cables support the building in dry times and 
moor it during wet. 


OO 


The trickiest problem by far was the 
great glass roof over the central court. Span- 
ning 225 feet on two sides and 150 feet on the 
third, thisethereal-looking triangle weighs a 
staggering 660 tons, Not only did it have to 
support itsown weight, but alsoa maximum 
snow load of 30 pounds a square foot, or 
about 750 tons more. 


Changing Temperature Also a Problem 


Computers whirred as engineers calculat- 
ed the complex angles of the “space frame,” 
the mosaic of steel tetrahedrons that sup- 
ports the actual glass-and-aluminum sky- 
light. Project architect Leonard Jacobson 
explains our problems here, or at least the 
icebere tip of them, this way: 

“Not only do we have the weight load. 
Steel is affected by temperature changes and 
will shrink and expand. We've got to let all 
the individual frames move—vet keep them 
in place, Similariy, the entire space frame 
will shrink and expand, and it, too, has to be 
movable vet fixed. And while everything's 
moving around this way, it must remain 
Waterproof,” 

Although the steel structure was to be self- 
supporting, it could not hold itself up until 
all the pieces were in place, So during the 
months of creation it rested on a scaffold. 

As completion peared, our curiosity in- 
creased: What would happen when we re- 
moved the supports? Finally the last prop 
came down. The structure sank—precisely 
a5 planned, coming to rest within a quarter 
of an inch of calculations. 

The glass situation was as complex. We 
were using double-thick thermal glass, with 
an inner pane that was actually two thick- 
nesses laminated together to form safety 
@lass, To the laminate we added a chemical 
to block ultraviolet radiation, which can ir- 
reparably harm paintings, The panes them- 
selves had to assume countless shapes and, 
because they were double thickness, had to 
be preformed in the factory, Each pane had 
to fit into the aluminum framework. with 
proper clearance, It was slow work. 

A measure of the pride and workmanship 
that went into the East Building can be 
found in 23 awards given by the Washington 
Building Congress to individual craftsmen. 
This is more than three times the number 
earned by any other Washington building 


National Geographic, November [978 


since the award: originated nearly a quarter 
of a century ago. 

Alexander Caider’s huge mobile, so rest- 
ful to watch in its skylight. mest, also caused 
its share of consternation. After a maquette 
of the artist's original design was approved 
in 1973, Calder turned it over to his fabrica- 
tor, a factory near his studio in France 
shortiy thereafter, a delegation from the 
miuscum visited the factory and found that 
the piece would weigh more than 5,000 
pounds! Although the space frame could 
take the weight, it was clear that so heavy a 
nobile would be static—not even a gale 
could bave bucdged it. 

We sought the aid of artist-inventor Paul 
Matisse, grandson of the painter Henri 
Matisse. Paul suggested that we substitute 
honevcomb aluminum for the steel. Placed 
in charge of fabrication. Paul slimmed down 
the mobile’s weight to 920 pounds. Three 
startes high and spanning 76 feel, it now 
turns majestically in the building's air cur- 
rents, sometimes going faster when crowds 
stir the air, but occasionally stopping even 


Head-on charge of two Saxon knights 


Te-CTeRAtes & loth-centun poOLUse for Tite 
Splendor of Dreiden, an inaugural exhib- 
tt. On loan from the German Democratic 
Republic, more than 7O0O artworks— 
paintings, porcelain sculptures, bronves, 


Masterwork on the Mall 


then as if to take a rest (pages 680-81), 

Interestingly, Calder, who saw the com- 
pleted work one week before he died, never 
referred to it as a mobile. Paul told me the 
artist simply called it “my object.” 

What will the new building show? It will 
not be solely for contemporary art. Instead it 
will help the National Crallery fultill its two- 
fold role: to house exhibitions of art from all 
periods and to serve as an anthology of 
paintings, sculpture, and graphic arts from 
medieval times to the present 





Kids Cateh on Fast 





The National Gallery will continue to 
evolve, providing opportunities for learning 
and delight. Already the Rast Building 16 de- 
veloping in that direction, Crowds are enor- 
mous, and guards tell us that peop 
reluctant to leave when the doors close at 
night. I particularly like the comment a 
fuard heard from three children who unani- 
mously endorsed the building over other mu- 
seums because, they told their parents, they 
didn't getastired. They cot the point! ] 
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ond bejeweled artifacts—hizhlizht a lega- 
ey that has survived war's destruction (fal- 
lowing pages), But the most dramati 
work of all—the new East Bullding—not 
only exhibits but exalts the niches of civi 


lization: past and present 
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By JOHN L. ELIOT 
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Photographs by VICTOR R. BOSWELL, JR. 


BOTH SATs! GER Pie TAP 





EW CITIES have produced such 
jovs of creation as Dresden, and few 
have been so lashed by repeated 
Wagnerian storms. A fire burned 
the town nearly to the ground in 
1491. During the Seven Years’ War 
in the mid-isth century, two-thirds 
of the city was destroyed. War struck 
again in 1813 when Napoleon 
Bonaparte commandeered Dresden 
and there won his last major battle, 

Andon February 13 and 14, 1945, 
three waves of U. S. and British 
bombers delivered an incinerating 
blitzkrieg that lasted 14 hours and 
10 minutes. A hideous fire storm, 
generating winds of tornadic intensity, 
engulfed 6.square miles (15 square 
kilometers) of the city, destroying 
75,000 homes and apartments and 
killing tens of thousands of people 

Yet, miraculously, most of Dresden's 
art treasures—repeated|y spirited 
out of the path of destructhon—have 
survived its convulsive past. 

Nestled astride the Elbe River 110 
miles (177 kilometers) south of Berlin 
in the German Democratic Republic 
(East Germany), the city today 
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welcomes some four million visitors a 
year, eight times its population, They 
Hock to see thousands of paintings, 
prints, porcelain sculptures, curious 
scientific devices, ornamented 
Weapons, and bejeweled artifacts. 
In. an unprecedented exhibition, 
more than seven hundred of those 
treasures are now touring the 
United States. 

Art is the lifeblood that courses 
through Dresden. Known to have 
existed in 1206 as a German 
settlement, the city eventually 
became famous as the 
“Florence on the Elbe." 

Saxony s Wealthy 16th-, 17th-; and 
l8th-century rulers were voracious 
collectors who stimulated a 
stunning explosion of painting, 
architecture, music, and literature, 

Dresden's wallenes became filled 
with the masterpieces of Jan van 
Evek, Durer, Rubens, Rembrandt, 
Vermeer, and many more, including 
Raphael's famous “Sistine Maconna,” 
The city rang with the works of 
Bach, Handel, Telemann, von Weber, 
and Warner. 

















Collectors prize, 
milded steel armor for 

man and horse was bought 
by a Saxon ruler in the early 
[600's from the king of Denmark 
An insatiable thirst for art 
coverned the sovereigns of the 
German duchy of Sony from 
the loth throaeh the ESth 
centunes, Thev filled Dresden, 
their capital, with treasures 

from around the world 
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i: Apocalyptic brush of Dresden artist Hans Nine years later British and U. 5. bombers 
Grundig prophesied the havoc brought by made hie nightmare real, igniting a fire 


Nazism in “Vision” (right), a 1936 painting storm that charred much of the cit ‘left, 


‘ts Vational Geoeraphic, November [O78 





upper) 
und the res 
fl Ti hi - 


- 5 
a =e 
i Te t Pll 
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Hither came Goethe, Schiller, [bsen, and 
Dostoevski to Hive and write for part 
of their careers. 

Dresdeners are justly proud of that legac 
and keenly aware of the tragedy laced 
through it. Amid the magnificent showcase 
Called the Green Vault, now installed in the 
Albertinum museum, I stared in awe at 
“The Court of the Great Movul,” aspectacu- 
lar ensemble of gem-studded figurines 
(pages 712-13), Mrs. Herta Reichel, a muse- 
um guide whose eves sparkled with excite- 
ment, brought to life the goldsmith who 
created it, Jahann Melchior Dinglinger 

“It took him, his two brothers, and 14 stu- 
i701 to 
complete this masterwork for their sover- 
cien, Augustus UL, Elector of sakony and 
Ring of Poland,” she said 

“But when it was finished,” she added 
with a chuckle, “Aucustus told Dinglinger, 


dents seven véearé+-—lrom Tok —ty 





‘We shall gratefully accept this. But we are 
notable to pay forit.’Sothey settled onasort 
of loan and installment plan. Meanwhile. 
Dinglinger had to keep some cash coming in, 
so he somehow manated to do these other 
smaller things.” She gestured to a galaxy of 
Dinglinger pieces in other cases 

“Lama native Dresdener. lam married to 
the Green Vault—it's the loveliest marriage 
anvone could have,” she said. “And I sup- 
pose Tam happiest about the fact that these 
treasures have survived so many wars.” 

Mrs. Reichel had been home with her 
mother that February night in 1945. 

“We were lucky. No bombs fell where we 
lived, near the stucdium,” she said. “But it's 
almost impossible to describe that night 
There was so much light that ten kilometers 
away from Dresden you could read a news- 
paper in the middle of the street. The cit 
Was one bic torch 


Vorond Geograpine, Movember 1978 


“After the war ended, |] worked as a tour 
ruide. I will never forget the first visitors 
that I had to show around the ruins. Lhe. 
were British, from Coventry.” 

Hereves grew moist. “To destroy so much 
beauty itis impossible to forget. It keeps 
hurting here’ er You remember it LJur 
Youne people love the « ity today, 
older people will never forget how Drescen 
Once Wis 

[ thanked Mrs. Reichel for her help and 
Walked slowly outside into the gray |an- 
uory chill. Ahead of me loomed the black 


ened silhowette of the Frauenkirche, the 


CAnren of Our Lady, a heap of rubble with 
partsofa wallcurving againstthesky. It will 
remain the wav the bombs left it, a somber 
memorial 

Suddenly a west wind delivered the muf- 


fled roar of explosives, Blasting for con 
struction. Or reconstruction. In my mind 
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the bombs went off all over again. I took a 
direct hit. 

No one is sure, even 33 vears later, how 
many people died. The official GDR figure 
is 35,000. Other estimates of the death toll 
have varied substantially. 

Fortunately most of the artworks had 
been removed from the city early in the war 
and secreted in Saxon castles and estates, a5 
well as in abandoned mines and tunnels, 
Nonetheless, some of the paintings were all 
but ruined, 


Russians Recovered Collections 


When Soviet troops entered the city in 
May 1945, they were dispatched to help art 
specialists search for and recover the collec- 
tions. Many artworks were taken to the 
U.S.5.R., where experts repaired the dam- 
aged pieces. All were returned between 1955 
and 1958, although Dresden had just started 
te rebuild its museums, 

And with all deliberate speed Dresden 
continues to rebuild,” With a population of 
$10,000, the city spreads over 87 square 
miles (226 square kilometers) in a slightly 
disconcerting montage of modern, generally 
attractive office and apartment buildings, 
which contrast with the stately grande 
dames of the Baroque and other eras. 

They include the spectacular Zwinger, an 
assemblage of six museums crowned by 
scores of fanciful statues, and the towering 
monument of the Kreuzkirche, or Church 
of the Cross, Both have been completely 
restored. The grace of Semper's Opera 
House, completed in 1878, is returning 
slowly under the diligent ministrations of 
hammer and chisel. 

For 17 years the Qberdiirgermetster (may- 
or}, Gerhard Schill, has directed the pains- 
taking reconstruction. “It took nearly ten 
years afterthe bombing toclear some 18 mil- 
lion cubie meters of rubble,” he said. A mas- 
sive effort to restore many historic buildings 
and monuments goes on. 

Dresden’s role as acenter of the arts masks 
the fact that it is also a hub of science and 


electronics technology, “We are now pro- 
ducing goods worth more than 13 billion 
marks [6.2 billion dollars] a vear,” Mr. 
Schill noted. “Dresden enterprises export 
their eoods to more than 90 countries around 
the world.” 

Though dedicated to Dresden’s future, 
Mr. Schill also treasures its past. “The most 
beautiful paris for me will always be the 
Zwinger,” he said. “You should see it in the 
summertime. Often there are queues hun- 
dreds of people long in front of the entrance 
to every collection. It's worth the wait.” 

It is. Art lovers come in droves—from 
elsewhere in the GDR and from scores of 
other nations, including the United States 
and the Soviet Union. 

And what they come to see is largely the 
result of the extravagant genius of Saxony's 
most colorful niler, Augustus O, or Augus- 
tus the Strong. 

“He was a very complicated character. 
He was ambitious and he wasn't terribly 
honorable. But he was absolutely curious 
about everything in the world, an incurable 
romantic and incredibly liberal for the age in 
which he lived,” 

Or, Joachim Menzhausen, the curator of 
the Green Vault, paused and took a bite 
of pastry in the museum's coffee shop as 
he spoke of the flamboyant Augustus's 
background. 


From Playboy to Saxon Ruler 


“He had quite a career as a playboy before 
he was crowned in 1694 at the age of 24," Dr. 
Menzhausen said, “although as ruler he had 
only 10 or 12 mistresses. Compared to the 
kingly possibilities at the time, that was 
rather modest. 

“He was the second-born son of the fam- 
ily. When his older brother died, Augustus 
became elector. And he wasn't quite ready 
for it.” The Saxon rulers were knownas elec- 
tors because they, together with the rulersin 

*See “East Germany; The Strugele to Succeed,” 


by John J. Potman, NATIONAL GEOGRAFHIC, Septem- 
ber bord. 


Offering New World riches, a bejeweled blackamoor bears a stone studded with 
emeralds. The two-foot-tall statue was commissioned about 1724 by Saxony s most 
famous ruler, Augustus the Strong, probably for the opening of Dresden's Green 
Vault, the treasury he turned into Europe's first public museum of precious objects, 
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other princely states, elected the Holy Ro- 
man E-mperor. 

As Dr. Menzhausen spoke, the charisma 
of Augustus emerged with the intricacy of a 
Bach fugue. [t was he who opened the world 
of art to the Saxon public for the first time, It 
was he who unlocked all the accumulated 
treasures of his predecessors and created a 
museum of precious objects, the first of its 


kind, from the Green Vault, originally 


called the “Secret Depository” because it 
served as Saxony’s treasury. 

“Augustus wasa fantastic exception tothe 
other electors; but he wasn’t truly a great 
man,” Dr. Menzhausen added. “A great 
prince has to be a great politician, and that 
Augustus was not, In his early years he got 
involved in a war to the north and was badly 
beaten by Sweden. 

“Augustus died ten vears too soon, in 
1733; there were so many projects he left un- 
Hinished. But he truly opened a window on 
the world for his people. He commissioned 
the best artists in Europe to create works 


i100 


Ornate weapons delighted the nobility of 
Saxony. Wheel-lock rifle inlaid with deer- 
horn was made in the {7th century. 


Grenade launcher from the 18th century 
also shot fireworks from its bell-shaped 
muzzle to hght up court festivals 








Inlays of silver wire and appliqués of 
gilded brass embellish a flintlock pistal 
made around 17350 


based on hisown vast knowledge of faraway 
lands—Japan, China, India, Egypt, and the 
New World.” 

Inside the Green Vault Dr. Menzhausen 
displayed a fascinating example of a New 
World connection: an exquisite statue of a 
blackamoor carved from pearwood and 
bearing a stone matrix embedded with Co- 
lombian emeralds the size of ice cubex 
(page (08), 

Court sculptor Balthasar Permoser 
carved the statue itself, while Dinglinger 
did the goldwork, “Wilhelm Kriiger prob- 
ably crafted the tortoiseshell tray holding 
the emeralds, It's difficult to see, but if you 
look carefully underneath the tray, .. .” 

[peered and saw a delicate filigree, barely 
visible. “He cid it to make the piece abso- 
lutely perfect,” the curator explained. “He 
knew that probably no one would natice it, 
It's like a signature.” 

From 13 miles northwest of Dresden 
comes another signature that certifies such 
perfection; crossed swords. They are the 
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Baroque pageantry of aladies’ jousting tournament fills the Amphitheater, built es- 
pecially for such events in the late 17th century. It was a forerunner of the Zwinger, 
which by 1728 housed a fabulous ensemble of museuns for Drescden’s art collections: 





hallmark of perhaps the world’s finest por- 
celain, made by a factory in the town of 
Meissen. There I watched skilled artists 
and craftsmen create works long prized as 
Dresden china. 


Alehemist’s Result Good as Gold 


Joachim Schulz, a director-of the Meissen 
factory, described the freak invention of Eu- 
ropean porcelain. “In 1701 an alchemist 
named Johann Friedrich Bottger came to 
Saxony. Hearing that Béttger could create 
gold from base metals, Augustus put him 
under guard and told him to produce. When 
BRottger failed, Augustus imprisoned him, 
But eventually Augustus allowed him to go 
back to work in a laboratory, wherein 1708 
he became the first person in Europe to dis- 
cover the Chinese secret of porcelain mak- 
ing. Augustus later forgave Bottger when 
delicate Meissen porcelain came to be called 
‘white gold." ” 

Bottger bad been working with native 
clay, which first yielded a brown ceramic. 


freasures of Dresden 


“He kept looking for something to turn it 
white, and what he used was kaolin. That's 
an erosion product, a white clay,” Mr. 
Schulz said. “It was fashionable back then 
for powdering wigs.” 

Augustus, determined to keep the process 
from his roval rivals, directed that work- 
shops be set up in 1710 in Meissen’s castle, 
the Albrechtsburg, where they remained 
until 1865. Production had by then out- 
grown the castle's primitive facilities, so 
they were relocated in a new factory, where 
today 1,200 full-time artists and about 200 
apprentices carry on a 250-vear-old. tracli- 
tion of excellence. 

Perched at his worktable, one craftsman, 
Klaus Henker, meticulously shaped an un- 
glazed figurine. Another worker swept past 
with about twenty ceramic piecesona board 
balanced on one hand, like a waitercarrying 
atray of coffee cups. 

“This is going to be a monkey playing a 
bass viol,” Mr. Henker said. “It's part ot a 
set called the ‘Monkey Band,’ which is an 
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Oriental opulence 


J a 
Court of the Lrreat M 





It features 1327 enameled figurines and 33 


gifts. the whole encrusted with 4.909 


chamonds, [64 emeralds, and [60 rubies 
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orchestra of 21 monkeys. The whole set 
costs about 18,000 marks [58,500] 

“According to one legend, Augustus IT] 
Augustus the Strong's son and successor 
was disgusted with his orchestra. *Thisis not 
a court concert, it’s a monkey concert!’ he 
said. And Johann Joachim Kandler, the 
most famous of the court's porcelain artists, 
rot wind of the story—and got buss 

“The next time the orchestra went Lo re- 
hearse, each musician foun on his stand a 
porcelain monkev playing his instrument.” 

Wleissen artists today strive to remain 
faithful to the legacy handed down by 
Kandler and his colleagues while imparting 
their own style and mark to each piece. Vir- 
tually all their works are exported, most to 
the West 





Towering Castle, Towering Collection 


Sitting hich on a mill above Meissen, the 
Albrechtsburge no longer turns out beautiful 
porcelain, but the stately castle ts Ollec 
with magnificent works of art. Inone room | 
skated across a gleaming parquet floor on 
felt slippers provided to protect the wood 
The walls held early sketches by Albrecht 
Diirer, one of oermany § ETealtest Aroists, 
whose works bridged the gap from the medi- 
eval age to the more realistic style of the 
L6th century 

Sketches by Lucas Cranach the Elder also 
drew my eve. Cranach was a friend of Mar- 
tin Luther and the chiet artistic exponent o! 
Lutheranism. “Luther worked much of his 
life in Saxony," Dr. Menzhausen had told 
me earlier, “and therefore there was astrong 
cultural and spiritual reaction here against 
the other Catholic parts of Europe. In the 
l6th century, during the Reformation, Sax- 
ony served as the center of northern and 
middie European Protestantism.” 

Adjoining the castle is the 700-year-old 
Meissen Cathedral, Its 14 sandstone pillars 
create a curtainlike effect when one views 
the main allar 

“Try to estimate the height from the floor 
tothe ceiling,” challenged a cathedral cuicde 

[ cuessed about 150 teet. “Sixty feet.” he 
corrected, grinning. “That's what Gothic 
architecture does to you, 

Back in Dresden, | visited the Awinger's 
porcelain collection, which enshrines the 
masterpieces of the Meissen men—Randler, 
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his colleague Johann Gottlob Kirchner, and 
Johann Gregorius Héroldt, who developed 
the distinctive Meissen colors that eventual- 
ly equaled the richness of porcelain made in 
the Orient. 

In the far end of the gallery rests what 
must have been Kandler’s most ambitious 
undertaking in porcelain, A large sculpture 
of Augustus U1 rides a magnificent rearing 
steed whose hooves are poised above the re- 
clining figure of an old man, And this was 
mérely a model for the finished product, 
which was intended to be life-size but was 
never completed. 


Like Father, Like Son 


“Augustus TT was just like his father, a 
fantastic influence on the arts but a terrible 
politician,” said Dr. Menzhausen's wife, 
Ingelore, the collection’s curator. “That's 
the way the Saxons have always been.” 

We examined porcelain animals about 
two feet tall: « stately heron, a grimacing 
gargoyle, an ape clutching her young, and 
& trumpeting eicphant with a strangely 
twisted face. 

“That was done by Kirchner,” she said of 
the elephant. “You can see how the sculp- 
ture cracked badly and was later glued back 
together. They had terrible problems with 
the firing process for these large figures in 
the 18th century. They're so fragile that I 
was nervous about allowing any of them to 
travel to America for your exhibition. 

“But I couldn't sav no," she added witha 
gentle smile. 

The artistic tradition that put Dresden on 
the map remains as strong as ever, Dresden 
breathes culture. The-city trains hundreds of 
carefully selected students in art-and music 
academies and a prestigious school of dance. 
The art galleries that attract throngs of tour- 
ists are frequented by Dresdeners as well. 
They flock to the concerts of the city’s two 
svmphony orchestras, Tickets to the opera 
are especially scarce when a favorite son 
comes home to sing—Peter Schreier, one of 
the world's best tenors: 


Mr. Schreier invited me to his country 
house in Lungkwitz, seven miles south of 
town, A slender moon shone over the hills as 
he emerged from his porch, an overcoat 
flungon his shoulders, and walked down the 
long driveway to greet me, the evening wind 
tousling his hair, 

“I have professional tics all over the 
world,” Mr. Schreier said inside over glasses 
of dry Meissen white wine, “and it’s a little 
illogical that I still live in Dresden. But this 
will always be my home,” 

He was born in Gauernitz, a village just 
outside Dresden, and moved into the city 
when he was § to enter the Arewzchor, the 
700-vear-old bovs choir of the Kreuzkirche, 
“With the necessary discipline in the choir, 
and all of us living in dormitories together, 
the choir became a second mother to me. | 
still can’t seem to tear myself away from it 
all.” This despite the fact that Mr. Schreier 
sings about 120 nights a year in concert halls 
from Tokyo to Washington, His fame has 
earned him the freedom to travel to Western 
countries, unlike most citizens of the GDR. 

“Each February,” he said, “there is a spe- 
cial Requiem performed by the choir. It was 
written by a past director of the choir who 
witnessed the air raid. The text is based on 
Biblical references. There's one passage that 
goes, ‘How devastated clo | see this city be- 
fore me?’, symbolizing Dresden. 

“The choir is divided into four groups 
stancing in the north, south, east, and west 
parts of the church. The intent is to com- 
memorate the sorrows of war everywhere," 

The Requiem is performed on February 
13, “The raid also killed 11 members of the 
Kreuzchor,” Mr. Schreier said. 

[ heard the choir one evening at vespers, 
surrounded by children and their parents in 
a section above the nave of the church. The 
little ones hung over a railing, peering at the 
140 angels below who were pouring their 
hearts into their singing. 

A blond boy of about 4 pointed to the 
organ towering from the rear wall of 
the church. “Is that where the music 


Hailed as the “Florence on the Elbe,” Dresden once boasted a collection of more 
than 3,000 canvases carefully chosen to represent Italian, French, German, ‘and 
Dutch schools. Paintings were the penchant of Augustus the Strong's son, Augustus 
TT, whein 1742 bought Vermeer's “Girl at a Window Reading a Letter” (right). 
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comes from?” he asked his mother 

“Hush, my child,” she murmured, as she 
listened, 

Soon the organ spoke. Herbert Collum 
played Bach’s “Toccata in E Major.” Pow- 
erful tones flowed from the pipes through 
the church. The restoration of Dresden's 
ruined Kreuzkirche had been faithful and 
meticulous. The acoustics are incredible 

In a church a few blocks away, the 
Ratholische Hofkirche, or Catholic Court 
Church (page 704), there is another organ, a 





Timepieces cosmic and comic: Gold, 
silver, antl enamel gleam in a four-foot- 
high planetary clock and perpetual calen- 
dar completed in 1567 (left). Its dials 
calculate moon phases and the positions of 
six planets. Astral clocks notwithstanding, 
a tuler still had to get up in the morning. 
The cub-size “Drumming Bear" (above) 
served asa roval alarm clock anda delight- 
ful example of Dresden humor 
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beautiful instrument completed by Gott- 
fried Silbermann in 1753. It was dismantled 
and stored safely outside Dresden in 1944. 
During the bombing the Hofkirche was al- 
most completely destroyed. Restoration of 
the church is nearly complete; the organ was 
reinstalled in 1971, 

I heard it one morning with Professor 
Hans Nadler, director of the Institute for 
Monument Preservation. An organist was 
practicing and treated us to a recital. 

Later we entered the Chapel of the Sacra- 
ment, Where an artist was perched atop scatl- 
folding, restoring the face of an angel 
Matthias Schulz had been working In the 
chapel for seven months and at that moment 
was engaged in a labor of love 

“There is no record of exactly how this an- 
gel looked,” he said. “Sol candoit ireehand 
Actually I have a 10-year-old son, Markus, 
and the angel is resembling him more and 
more.” he added with a twinkle in his eve 

Outside, Professor Nadler unlocked a 
door in a fence that led into a courtyard. All 
around us were skeletons of brick, black and 
burned, “This wasthe Dresden Royal Castle 
that contained the original Green Vault,” he 
said. “Three years after the bombing, | went 
into a cellar far below ground. The heat had 
been so intense that even down there it had 
melted a bottle into a twisted mass,” Andel the 
booms of reconstruction blasting again 
floated in from the distance 

In the Green Vault of today, my inter- 
oreter, Heide Milinski, has a favorite ob- 
ject, a sphere carved from @ solid piece of 
rock crystal in the 16th century. It was 
thought to be magical because everything 
reflected in itappeared reversed. 

“It's so beautiful and simple and uncom- 
plicated,” she said to me. “After looking at 
all these baroque things for so long, it’s such 
a nice change.” 

“Tt isn't hard to understand why people 
thought it could foretell the future,” Dr. 
Menzhausen observed. 

Dresdeners hope their future will be as 
clear and simple and uncomplicated. In the 
Hotkirche there is a brief history of the 
church printed in six languages. It closes: "A 
few hours in a night sufficed to destroy what 
was dont in years of work. Hence this cathe- 
tral makes us continually aware of the ne- 
cessity to safeguard peace.” [] 
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THROUGH A SHADOWY NIGHT 

sea the phantom lights glow before 
cold, 
Slowly we fin toward them as though drift- 
ing through space into a realm of unexplored 


| us—blue-green, 


galaxies. 


Atour approach the galaxies resolve into 
glowing fragments, pairs of tiny half-moons 
that blink together. Amid the pale light I 


recognize the moons as 
patches of luminescence 
beneath the eves of myriad 
small fish. 

With my partners, pho- 
tographer David Doubilet 
and marine naturalist David 
Fridman, I hang motionless 
in the water, surrounded by 
ethereal tight. At any abrupt 
movement the fish stream 
toward the refuge of the coral 
below. As they nestle, still 
flowing, among fissures and 
crevices, the reef seems to 
catch fire, pulsing like some 
giant bed of coals. 

Such bizarre creatures 
stiggest the abvssal depths of 
the era, vet the reef hes onlya 
few feet below the surface. 
For an hour we explore the 
SuITounding Waters, con- 
stantly bathed in the ghostly 
light of tiny dancing moons. 

Toward the end of the dive 
David Fridman suddenly 
turns on his powerful electric 
torch to stun several of the 
fish, then slips them wun- 
harmed intoa hand net (page 
724). Switching off the torch, 
he leads the way back to 
shore by the clow of his tiny 
captives. On the beach we 
transfer the specimens to a 
plastic jug that begins to 
tleam softly. 

“Beautiful,” remarks Da- 
vid Doubjlet. “Another jug 
or two, and we'd have the 
makines of a livhthouse.” 

Our encounter with the 
“flashlicht fish,” as it is 
sametimes called, took place 
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unearthly, 


a vear ago last summer in the Gulf of Aqaba 
at the head of the Red Sea(map, page 773). It 
was not my first view of the fish, During 
decades of research into the extraordinary 
marine life of the Red Sea, | had encoun- 


tered it before, though rarely in such num- 


\ nate eniile rr aie SCeLICHT 
The fish that winks, the 
Photoblephiron can raise or 
lower o fold of skin over the 
photophore at will (above), 
The organ's black lining 
guards the eve agama glare, 
The fish wes its light to lo- 
cate food and apparently 
blinks to communicate, 
Cruising a reef (right), a 
pair of fish blink normally 
about every 20 seconds 
When startled by the photog- 
rapher’s flash, they flee in 
agitation. blinking as many 
as 75 times a minute. 


bers. Now the NATIONAL GEOGRAPHIC had 
assigned David Doubilet and mt to observe 
and photograph this fascinating species. 


My companions were no 
strangers to the flashlight 
fish. David Fridman was the 
first to discover the species in 
the Red Sea, while diving in 
1964, and David Doubilet 
had encountered the fish on 
Our previous research proj- 
ects together, * 

Scientists call the three- 
inch-long inhabitant of the 
Red Sea Photoblepharen— 
a combination of Greek 
terms roughly meaning “eye- 
lid of light.” French divers in 
the Comoro Islands of the 
western Indian Ocean nick- 
named the fish “le petit Pew- 
geot,” for the luminescent 
patches’ resemblance to 
automobile headlights. 

Photeblepharan is only 
one of some thousand species 
of luminescent fishes, most 
of them residents of ocean 
depths ranging from a few 
hundred feet to thousands 
of feet. Photoblepharon, 
however. is one of the most 
spectacular of these “night 
fishes,” for its light organs 
aré among the largest and 
brightest of any creature, 
either on land or in the sea. 

Like many other lumines- 
cent fishes, Photoblepharon 
depends on bacteria for its 


"The author has described other 
Unusual marine creatures in the fol- 
lowing GLOGRAPHIC articles: “The 
Strangest Sea," September 1975; 
“Into the Lairs of ‘Sleeping’ 
Sharks,” April 1973; “The Bed 
Sea’: Sharkproat Fish,” November 
1974) and “The Red Sea's Gardens 
of Eels,” Novernber (9772, 





source of light, Billions of the microorgan- 
isins exist In each luminescent patch, called 
a photophore. By a chemical reaction simi- 
lar to that in fireflies, the bacteria convert 
energy from food and oxveen in the fish's 
blood into a continuous supply of light. * 


Aquariom Glows With Living Light 


Despite its name, Photoblepharon has no 
real eyelid. The photaphore, however, has 
a fold of black skin on its underside that 
can be raised to cover the patch. Inside the 
photophore a layer of silvery crystals inten- 
sifies the light emitted by the bacteria, asa 
telescope'’s mirror concentrates-starlight, A 
film of black pigment lines the inner wall 
of the photophore, preventing the fish from 
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heing blinded by its own luminescence 
After our dive the two Davids and I took 
our specimens back to the coastal citv of 
Elat. Here David Fridman helps direct a 
public aquarium known as Coral World, 
next to Israel's highly regarded Heinz Stet- 
nitz Marine Biology Laboratory. Dr. Moshe 
Shilo, director of the laboratory and an ex- 
pert on marine bioluminescence, had wel- 
comed our further study of Photoblepharan. 
AS we released the captives into one of 
David Fridman’s holding tanks, we were 
bathed once again in blue-green light, like a 
trio of witches stirring.a luminescent brew 


*See “Nature's Night Lights.” NATIONAL GEO 


and “Wing-borne Lornpa of the 


Summer Night,” fuly 1962, both by Dr, Paul A. Zahl 
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David Doubilet suggested, “Bring vour strands of artificial celyrass. The discover 
desk in here and work, Genie: You'll cut supe@ests that, even though Photoblepharon 
down on Fridman’s electric bill.” has such a wide range, its eggs remain only 

During the following weeks | madease- briefly inthe free-floating state 

es Oo Pent OIves In (he NOrTLne©>rm reaches Oo] ; 

ie sf ee _ jer es Sia Moving Clouds of Fireballs 

natural surroundings. Le petit Peugeot has During an evening field trip to Ras Mu- 
anastonishing range. Withminorlocal vari- hammad, the southern tip of the Sinai pen 
ations the spectesisfoundiromIndonesiaon insula, I noted another characteristic of 
the east tothe Comoro ielandsandthe north Photoblepharon: Like a number of other 
end of the Red Seaon the west,adistance of geregariouws Ashes. it does not form a true 
more than 6,000 miles school. Instead of aligning themselves in 

No one has vet managed to breed Pirote- formation, the members of a group swim al 
bie piaren in captivity, thoughapairappar- varvinganglesina roughly spherical mass of 
entiv spawned soon afterthey were takenin tfromtwelve to sixty individuals 
Indonesia, None of the eegs hatched, but Standing at the waters edge beside Ras 
some were found hours later clinging to Muhammad's great fringing reet, | watched 
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When the light roes back on moments later, hnigibies, ach with @ light called. an “esca 
the fish is in some unpredictable location it the end of a long angling rod. Une anegier 
| i 
Chen the sequence 1s repeated an stide its tizhted fishing rod backward on 
“At nicht,” Woody adds; “Photobleph- its head to guide prey into its huge mouth 
Irons normal blink fate i about two or Although harmless itsell, Proltadpepr- 
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luminescence to identify the creature. I 
hoped it was not the large hammerhead 
shark we had seen there earlier in the day. 

As I backed against the reef, I felt the 
stinging thrust of needles through the seat of 
my wet suit and deep into my skin. 

“That's it!” [ thought. “After more than 
thirty vears of diving, | have to go and make 
a beginner's mistake. ” 

As the pain began to sharpen, | wondered 
grimly if 1 had encountered a lionfish. If so, 
the pain would soon become agonizing, and 
I might well have to exchange my wet suit 
for a hospital gown. Fortunately the pain 
leveled off after a time, and I continued the 
dive, Mv attacker—or rather my attackee— 
had been a Ofadema. The only damage was 
aseatful of painfully embedded spines and a 
case of shehtly injured pride. 


Do These Fish “Talk” by Blinking? 


During another night dive l took alonga 
pocket mirror to see how Photoblepharen 
would react tothe sight of itsuwn blinking I 
minaged to lure one specimen away from its 
group, and it followed the mirror some dis- 
tance along a reef. As it chased its own im- 
age, the blink pattern se¢med to change, but 
Tcouldn’t put my finger on it. 

Later I spoke with Woody Hastings about 
Photoblepharon’s blinking pattern as a pos- 
sible means of communication. 

“We just don’t know whether blinking 
represents an actual ‘language,’ Woody 
answered. “Jim Morin and his team have es- 
tablished that blinking rates change when 
two fish meet, or when one sees its mirror 
image, as you discovered on your dive, We 
also know that a female Photoblepharon’s 
blink rate changes when she defends her 
personal territory, and that the rate changes 
radically when a fish is disturbed. But 
whether this represents communication re- 
mains @ question.” 

Inan attempt to answer the question, sci- 
entists at the Hebrew University laboratory 
in Elat are currently experimenting with 
specimens, using an ingenious dummy 
flashlight fish whose mate and pattern of 
blinking can be varied to imitate live fish. 
After searching for a name to bestow on the 
decoy, the researchers finally hit on a unani- 
mous choice—*Photoblutfaron.” 

Whatever its functions, Photoblephuron’s 
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luminescence is highly efficient. Lt involves 
a direct conversion of biochemical energy 
into light. Ih contrast, light from our house- 
hold incandescent or fluorescent lamps re- 
quires several energy conversions, from the 
initial powerhouse fuel or waterpower into 
electricity and thence into light. 

New data on other types of flashlight fish 
continue to come in. Only this year Dr. John 
MeCosker, director of Steinhart Aquarium 
in San Francisco. brought back the first live 
specimens ola Caribbean species and placed 
them on display. Further study of the fish 
may provide clues not only to its fascinating 
behavior but aleo to the role of biolumines- 
cence throughout the entire undersea world, 

Like David Fridman, at times | transport- 
el my glowing cuptives ashore like fireflies 
th & Japanese lantern, On one of my last 
dives in the Ked Sea, near the tip of the 
sinal, set out at night with a friend, How- 
ard Rosenstein, to capture Photoblepharan 
lor David Doubilet to photograph. Near a 
deep cleft in the seafloor known locally as 
the “Canyon,” we captured a single fish and 
imprisoned it ina plastic bag. After a time I 
signaled Howard to continue the search 
while I took the first specimen ashore. 


Turing OF an Undersea Lamp 


I turned then and headed back through 
the dark sea, with only the single Phote- 
blepiaron to light my way. I swam out 
across the Canyon toavoid the fringing reef 
and suddenly felt myself isolated from the 
entire world. But the light from the tiny fish, 
blinking inside the bag, was bright and.com- 
forting. [held the basat arm's lenzth in front 
of me anc imagined myself as Diowenes with 
his lamp, looking for an honest man. 

Then another thought struck me: I was 
far out over the Canvon, with what amount- 
ed to.an esca in my hand. [realized I wasn't 
prepared to face just any creature the lure 
might draw from the depths of the Canvon. 

Squcezing some water out of the bag, I 
tied it securely, Then I opened the front of 
my wel suit, tucked the bag inside, and 
closed the suit again. As I did so, 1] wondered 
if fF were the only creature beneath the sea 


ever to turn off a photophore with a zipper. 


The rest of the long, lonely swim back 
to shore that night I mack with no lamp to 
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Asa member of The Heritage Club, you can be truly 
proud of your library. ‘You will own beautiful books 
like those pictured here. At the rate of one book per 
month, you will gradually accumulate a library that 
will be a source of deep pride, and the envy of 
everyone who sees it. 


These are books that are as fmpertent as they are 
wowifw. They represent nothing leas than the greatest 
mos wf a hbme—such books as [he Canteriury Tales, 
Robinson Crinoe, Moby Dick, Wuthering Heights, The Brothers 
Karamacon Pra and Prejudice, OF Adite and Men, jude the 
Obsrurr, The Tim and The Odyssey The Adnentures of Tort 
Sawer, and Brace New World. 

They include the works of Thomas Mann, Dickens, 
Whitman, Joyce, Maugham, Tolstoy, O'Neill, 
Longfellow, Heory James, Plato, Burns, Carns, and 
many others — poetry, fiction, biography, drama, 
history, humor, and. philosophy. 


Editions of Unsurpassed Quality 
Heritage Club volumes are sturdier and handsomer in 
every way than the average book. The bindings come 
in a variety of colors:and materials; and often bear a 
bold imprint or design on the front; the spines are 
fashioned so that they enhance the books’ appearance 
on your shelves. Like the bindings, the slipcases are 
vancolored, and put each book in a distinctive setting. 


Beautifully Ulustrated 

[he Heritage library is noted for its beautiful 
Hlustrations, some in black-and-white but many in full 
color It has been our prachice to OOMmImusson the 
world’s leading artists, such as Picasso, Norman 
Rockwell, Thomas Hart Benton, and Grant Wood. As 
a result, Heritage books are richly and individually 
iluctrated in full harmony with the authors work 


Uniquely Different Volumes 
No two Heritage books are alike. When you display 
Heritage books on your shelves, they will never give 
the impression of ready-made sets. Each is an 
individual work of art. Together they forma beautiful 
and harmonious collection of the world’s greatest 
literature 


An Heirloom Collection 
Meritage editions represent the finest literary works in 
volumes of lasting beauty. By investing in them you 
will not anhy enrich your own library but will alsa 
create a valuable heirloom 


Reasonably Priced 

The cost of owning an heirloom library like this is 
surprisingly low. For all their beauty, Heritage books 
cost litth more— and sometimes even less— than the 
passing bestsellers that will soon be forgotten 
Moreover, Meritage Chib members are entitled to 
purchase books at a constant price for each volume—a 
price which we will maintain throughout at least your 
first two years of membership. , 


Free Book for Examination 
Lf you act now, The Heritage Club will send you free of 
charge a superb edition from the Heritage library for 
your examination. This is the best way we know to 
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demonstrate the beauty of our books. 

Assuming you share our enthusiasm for this free 
Heritage volume, you may then receive other 
Heritage books-al the rate of one-per month for fust 
$9.85 each. [fF for any reason you are not satistied with 
your tree Heritage volume, simply return itand tell us 
nat to make any further shipments. Your membership 
will be automatically cancelled, and you will owe us 
rut hung 

As a member, moreover, you may return any book 
within thirty days fora full refund, and you may cancel 
your membership at any time 


. A Note of Urgency 
To accept this offer, you need only complete the Trial 
Membership Application and return it promptly to us 
Since we must plan our printings in advance, you must 
act now if you are to take advantage of our free book 
ofterand begin acquiring your own library of beautiful 
books 
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Trial Membership Application 


THE HERITAGE CLUB 
47 Richards Avenue 
Norwalk, Conn. Ge857 


pereonal fibrary of (he greatest books of al] time, 


Send me my FREE firet wohurnie. Assuming this book is satisfactory, | 
will then send $9.85 (plus 2 small shipping and handling charge).to 
pay for the meet eolarme bh ony Heritage library. 1 vill continue bo 
reorive one volume. per month in this manner for as long as I 
bontinue my membership, 


Tuy cuucel iny enemiership at any time. Moreover, | may metho 
any book wethin 30 days for a fall credit or refund. If the first volume 
does not meet with wy approval, | will return it and owe you 
northitye, ated my membership will be automatically cancelled 
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No payment required. 
Simply mall this application, 


YES? 1 want to join The Heritage Chub and begin builting my own 
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e / fhe fist inuted edition collection of pewter Apostle Bells te be issued in more than a centurn 








efoch bell features a superily detailed figure of Christ and the Twelve Apostles cast in fine English pewter 
« Avaiiehle only by direct sebseription. Onder deadline: November 30, 1978, 
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MULLETHEAD! 
TEND A LETrEAR! 
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BE GOOD IN EUROPE FOR 
ONLY $6.75 OR LESS. (THAT’S NOT BAD.) 


It's only $6.75 (plus tax) for a station-to-station call to most West European 
countries. That's for 3 minutes. Add $2.25 for every additional minute. 

Nlany countries have nighttime and Sunday rates that are less. 

Money aside, a letter can't make you (or your relatives) feel good the Way 
talking together can, 

They dont live in Europe? Well, it's only $9.00 or less for three minutes to 
Japan, Israel, Australia, or Brazil. 


Bell System 





















"Landfills are 
noisy...messy.” 





Two men look at sanitary lancill 
One ani oI ies! the other oa 
community . Who's night? 
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as modern operators trench and 
bury wastes ‘True, sites are con- 
Watied later fo another use, bu! 
cTitics soy thot sometimes takes 
yea 7 
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courses, and civic development 
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True, sanitary lonctilis-oare a 
tidy answer toa growing problem 
But we need other solutions to 
waste disposal. too. We should re- 
cycle more materials, recover 
metals, reuse glass, lone for warys 
to extract chemicals, burn other 
wise valueless WiOsles tor fue 

Hight now reclamation isn't 
working well. There are problems 
of economy, ditticulties Hnding 
markets for reclaimed Rape ucts 
But several: pilot plants are in 
op rere Ang ver are being 
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lex: “t more efficient feclormation. 

Caterp dar mokes-machines 
used in sanitary landfill. We think 
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There are 
no simple solutions. 
Only intelligent 
choices. 
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"Landfills are 
a good way to 
get rid of trash.” 
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Holiday Inn Gives You The #1 


AF ve, ee al i + = at = es == i | F row 5 aa? 

We want you fo teal welcome. and #* 1 People Pleasin’ Locations: 
comiortable. Thats the whole idea behind Only Holiday Inn gives you [he widest choc 
noliday inn. And thats why were pleased af the most popular locations. Right where 


to know that pecole make Holiday Inn you wantto bea—at vacation resorts throughout 
iL. = u = ™ i 1 OP es i 7 | z = — j i nie 
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Wen You Wave 











Locations and #1 Standards. 


#1 People Pleasin’ Standards: These are some of the reasons why 
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Christmas Gifts 


children, grand hildren, 
ui >phews... 






FRED FLINTSTONE PRESENTS 

All =| | ME FAVORITE = 
CHILDREN 5 STORIES 
AND SONGS. 
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"All | have to know to cook 
chicken creole is 1180. Beep." 
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EXXON IL 


“Continuous Reclamation Mining.” Exxon’s way of surface mining 
coal without permanently scarring the land. 





Continuous Reclamation Mining means exactly 
what itsays: Exxon continuously reclaims and 
restores the /jand as the coal is mined 

Our objective is to jeave the land that 

Wwe ve mined as good as or better than _" 
itweas Defore we broke ground. Here, = 
breny, how Continuous Feclamation = 
Mining works at Exxon’s Rawhide 
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Energy for a strong America. EXXON 








Introducing the all-new 1979 Mercury Marquis. 


Science helps create 


The mest scientifically 
engineered Marquis in 
history. 
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A new Marquis standard of driving comfort 
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HISTORIC SHIP REPLICA KITS 


FRAME & PLANK 
CONS TRC TION 


Sand tor que 68-pece, tui-calor criaiog 
eely $3.00 — refended wilh yoor first onéer 


_ MODEL EXPO, INC 


the luxury of a first class 


[maine 
resort, and the thrill of visiting a variety of 


the world's most alluring ports.._all in one 
vacation. Imagine days and nights ot 


Explore Yo ur 
World! 
Write for 
FREE CATALOG 
NATIONAL GEOGRAPHIC 
WASHINGTON, D.C, apith 


















living it up. Or winding down, Making 
new trends, Dining like never 
being pampered by our friendly Italian 

crew. It's all waiting for you. On a Sitmar 
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High-prowed Viking “choice” land beyond 
ships adorm coins of a and called it Vinland. 
realm that dominated! (Jn the present-day 
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known world Pe ied Ch ori 
1 thousand OTSe men 
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Lustineg for gold and 
ory, Worsemen went 
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Collepints Dictionary 


(ciurcremipeatve cect ites 


America’s best-selling dictionary 
fom freien th doesn't just define words—it brings 
Sia Minor. The Rus, words alive. So you can feel the frenetic 
Swed sh merchant- When their settlement beat of'a “disco,” get the tangy taste of 
Regd amd sense the bitter empti- 


colomsts, lett their Wes Unearthed, a saga 

nme on a vast land unfolded, Readers ness of “rip-off.” For thjs is the diction- 
Ween nig re ee rat ) ary that o fers thousands of quotations 

— esa Vang shared the thrill of and usage examples plus scones of illus- 

led by Enc the Ked discovery—as they trations—all arranged to make mean- 

sailed westward often do—in the © ings clearer than ever. Just $10.95 

to Greenland. Eric's pages of NATIONAL wherever books are sold. Merriam- 


son Leif discovered GiEOGRAPHK . Webster, Springfield, MA 01101. 
FROM MERRIAM-WEBSTER 
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vacation aboard the Liberian reqistere red 


other vacation offe rs you this much 


LTD Landau 4-Door Sedan 





More handling ease 
.. than the 1978 LTD. 

The all new 1979 Ford LTD was engineered to 
make driving on today’s American Roads a plea- 
sure. With a new combination of roominess, han- 
dling ease and driver convenience for the LTD. 
This new LTD is a beauty. 

This years LTD has been designed with more 
passenger room inside fo help give you comfort on 
even the longest trips—with more head room, leg 
room and shoulder room—tront seal and back— 
than last year’s LTD. Yet the new LTD is actually 
easier handling and easier parking than before, 
even in tough city traffic. 

In addition to its standard 5.0 litre V-8 engine. 


1 
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the full-size 1979 Ford LID offers you.an impressive 
list of standard features, in 2-door 4-door and 
Wagon modeis. 

Ford LID tor 1979, A- New American Road Car 
designed to take you across town or across the 
country in full-size roominess. See your Ford Dealer, 
and test drive the all naw LTD on your own roads 
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loesn't need any one form of energy 
Mankind needs energy 
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Doing more with enerps 





Life is for living and Visa is there. 
In 120 countries around the world, 

at over 2.5 million shops, hotels, restaurants and airlines, 
and with cash advance service at 71,000 banking offices. [ 
Visa is the most widely recognized card in the world. 


We're keeping up with you. 
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\~ (TheReal Mayonnaise 
is the shortening.) 


BUBBLE SUNS 
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PECAN JUMBLES 
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HORTZON...THE EFFICIEMCY-SIZED 
CAR THAT HAS CAUGHT AMERICA’S 
PALAGIAST OA. 
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THE REFLECTION OF YOUR DECISION 
TO CHOOSE EXCELLENCE. 


The purchase of a Mamiya Mib4S eniatpe nents of § uperion qua ality, 
reflects a conscious cdectston to Choose excel The system includes the lenses and 
lence. And its a decsion thousands of Serious accessories to meet your current ph WLU gt jlieg 
photographers have alreas ” ee cle. challenges and t see you li face m the future. 
Around the world, the Mamiva name You worrt | utgrow U e M645. 
appears On mare pr fessi me i fermmuat Versatility, ake nanshi Ip, ane the 
cameras than any othe . The highest co ni: ability ‘ roduce quality res Its are th bee 
ment a camera cal ean] IS an individua things Marya builds into the M645 system. 
onal trusting it fora livelihood, it's no comadence these virtues are precisely 
u may be among the mulhons who what all serious photographers seek ey 
now own a high quality 35mm SLR. If se, you themselves, 
know it's easy to handle and accepts inter- Perhaps you should visit a Mamuy 
: Peers é lenses and accessones. Mamiya dealer to Inve stig rate sine reflection of excel 
deliberately retained ail these ria char: lence Tor yoursell. You naisa invited to white 
acteristics of Samm systems fist Nite el] Mea: ie mpany; Dent. 
The net result, however, was a system that WOrO14 7100 MoLomack Road, Chicagn, IL. 
goes beyond! the lamuits of 45mm photogr iphy 60645, tor a detailed system description 


The M645 is a medium-format camer: BELL a pe MAMIYA COMPANY 


its larger nmage size Gelivers better result LO7s Al 
Marmiye M645_ 




















Announcing a most important 


new porcelain plate collection... 


GAME BIRDS OF THE WORLD 


by Basil Ede 


An extraordinary series of twelve collector's plates 
by Europe's foremost wild bird portraitist... 
his first works of art in porcelain. 


Each plate bears a new and original work 
created by Basil Ede 
exclusively for this limited edition. 


Available by subseription only. 


Advance subscription deadline: November 30, 1978. 


THE ARTIST. Basil Ede, of Sussex, England, has 
been called “the outstanding wild bird portraitist 
at his generation, and perhaps of bis century.” He 
is widely regarded as Europe's most distinguished 
Bind artist. Indeed, the authority of his style and 
the distinction of his work have profoundly 
influenced the way birds are portrayed by artists 
throughout the world, 

After notable exhibitions in London and other 
major European ctties, Basil Ede was honored by a 
one-man show at the Smithsonian Institution's 
Notional Collection of Fine Arts in Washington, 
D.C. This was: followed, during recent years, by 
important exhibitions at New York's famous 
Kennedy Galleries, 

His paintings have been commissioned by the 
National Audubon Society and the World Wildlife 
Fund, among others: And be is represented in many 
protiinent public and private collections, includ- 
ing the collection of HRH Prince Philip, Duke of 
Eqinburgn. 

Now, at the height of his career, Bosil Ede has 
created his first works of art in fine poreelain— 
Game Birds of the World. A series of twelve col- 
lector's plates portraying the beauty and grace of 
game birds in precise, authentic detail and with 
his own inimitable flair for color and composition. 

Each of these twelve piates is, in itself, a master- 
ful work of art: Together, they form an incom- 
parable collection that will be a proud acquisition 
for every subscrifer...o focus lor conversation and 
idimiration when displayed in the home 


THE GAME BIRD PLATES. The plates will be 
crafted in France, by the world-renowned firm 
of Haviland of Limoges. The exceptional trans- 
lucence and whiteness of Limoges porcelain are 
tdewlly suited to bring out the subtle colors of 
Basil Ede's ert, 

And the plates will be large tinsize¢—9 toches in 
diatieter—to provide full scope for Ede's finely 
detaiied portrayal of game birds in their natural 
habitat, 

The jewel-like quality Ede brings to the birds 
plumage...the delicate hues of each bird's protec- 
tive coloration...the wonderfully natural colors of 
its environment... all will be captured exactly 

Franklin Porcelain has devoted more than two 


yearn to meticulous preparation for the issuance of 
these plates, and every detail will be of the highest 
quality. For example, cach plate will be band- 
decorated with a border ot pure 24 karat gold, per: 
fectly proportioned both to the size of the plate and 
to the scale of Basil Ede’s art. And cach plate will 
incorporate 24 Muny os sixteen separate cermmic 
colors. Only through such perfection of detail could 
the standards of Basil Ede and of Franklin 
Porcelain be sattated. 

Ede's very beautiful and marvelously accurate 
works of art—created especially for thia issue and 
available only on these fine porcelain plates— 
make this a collection that will be enjoyed and 
prized by all who love the beauty of birds, of art, 
and of porcelain. 

And, as the first- works in. porcelain by Europe's 
leading painter: of birds, this is a collection clearly 
destined to have lasting importance 


THE LIMITS OF EDITION. The Game Birds of the 
World porcelain plate collection will be produced 
only once and in strictly Himnitted edition, The plates 
will be cratted exclusively for individual sub- 
ecribers. And the limit of one collection of Game 
Bird Plates per subscriber will be enforced without 
ESCEPCMOT, 

This, thé total number af sets to be issued will 
be forever limited to the exact number of original 
Subscriptions entered during a-rather brief offcring 
period, plus one st for Basil Ede and one for the 
archives of Franklin Porcelain 

Since the plates: will not be sold separately and 
will not be made available for original sale through 
dealers, the otiginal subseribers and the artist will 
be the anly people in the entire world who can 
aequire this collection. Im the future, any dealer 
who may with to otter these plates to a client, of 
any collector who may wish to acquire these plates 
at that time, can only hope to obtain them from 
one of the original subscribers 
ADVANCE SUBSCRIPTION DEADLINE: 
Novem ter 30, 1978. The collection will be issued-to 
subseribers.at the convenient rate of one plate every 
other month, The original issue price is $55 per 
nate, payable in two equal installments of $27.50 
per month Each plate will be accompanied by 
specially written referenee material and a special 
display stand, and a Certificate of Authenticity 
will accompany cach collection. 

To enter Your subscription, complete and mail 
the Advance Subseription Application at right in 
time for it to be postmarked by the advance sub- 
scription desdline of November 30. [978, A final 
announcement will be made in January, and the 
subscription rolls will then be closed forever. 





es a SS SS ee 


BATIONAL GEOGRAPHIC 


| 
| 
| 
| 
| 
| 
| 
: 


ADVANCE SUBSCRIPTION APPLICATION 


GAME BIRDS OF THE WORLD 


A Linpted Edition 


Must be postmarked by November 30, 1978. 
Limit: One collection per swhsoriber. 


Franklin Porcelain 
Franklin Center Pennsylvania |! 


Please enter my subscription for the Came Birds of 
the World porcelain plate collection, bearing orig- 
inal works of art by Basil Ede and crafted in ne 
Limoges porotlain 

| need send no pavitient now. The twelte plates 
are to be sent to me at the rai of one plate every 
two months The issuer price of $55." per plac will 
be billed to me in two equal monthly installments 
of $27.50," with the first instaliment due in 
advance of shipment ‘Alusy ui ules tae 


Signature 

wit 

MALES 

iis 
Address - 


City — — 


Shibe, 1p) ——— 





Loamathian treandents will be billed foreach plate intwoegual 
mimthly toetallroents of $32.50 with che frst payment 


due thadlvance ot shipment (Cdl 55 
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In many 
country the average cost of 
Car insurance has risen ove! 
S% in the past five: years 

he ability insurance pro 
tects you against the claims 
of shee Its cost, like that ol 
any insuirance, is based on 
what the insurance company 
has to pay in clair 
overhead And the cost ot 
every boy’ bs mcivicis al fhabil 
ity Insurance 1 inflated by 
large court settlements anc 
c MABE FeTALe cl [ autrTis 

Although i 
ance is required by law tn 
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rend toward hi ire settle 
rents: vou should be sure 
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But in the 
parts of your car insurance— 
collision and compreh 
(fire and theft)—tha 
physical ianane to your own 
Car, tere are some 
You can do 
msurance bil 

Safe drivers pay lower 
premiums for both liability 
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yoruntary 
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Wav because crivers with a 
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CUSTOMER INFORMATION FROM GENERAL MOTORS 


HOW TO SAVE ON AUTO INSURANCE 


A GOOD DRIVING RECORD CAN LOWER YOUR PREMIUMS. SO CAN HIGHER DEDUCTIBLES. 


moving trathic violations and 
no “chargeable, at fau 
cidents within the past three 
ii premiums may 








years. | 


he as much as 25% lower 


You can often cut your 
premiums for collision and 


comprehensive by 25% to 


oS by raising your deduct 
ible. Many people still choose 
hull-cove rage com] wehensive 
ie collision — 




















Value of your car on the wsed- 
cur market, and your own 
financial situabon. H your 
car more than five 
ald, ibmay not pay to buy an 
collision insurance. it you de 
have an aceident, 
lingses- over SLOO tha 
nat nembursed by msurance 
coverage are tax decuctible 
in Many stances, providing 
yOu itemize your tax return 
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as those with less if course, Vou assume 


more of the rk by y choosing 
higher deductibles. It's a per 
sonal dection that should be 
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sicways in the foothills. Tennis 
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Arizona Office of Touri ism on? 
1700 West Washington _ wee | 
Dept. 230 eee 
Phoenix, AZ 85007 


Please bend information 
and a fee record of, “Anzona.™ 
Has anyoody ever seen if al? 
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Thats energy that cant be 
shut off by foreign coun: 









Today, almost halt the oi America uses 
is imported. The time has come to use 
more American ingenuity to expand 
America’s energy supplies. 


Amoco is helping to reduce our country’s 
dependence on foreign oil by finding 
petroleum deposits here at home, New- 
found reserves of domestic energy will 
make America more secure and reduce 
the impact of any future embargo. 


Working toward this goal, Amoco is 
using new thinking to find oil reserves in 
America that will help keep American 
dollars from going abroad. 


In Wyoming, we're using computers to 
drill wells and develop energy faster. 
Working with a remote terminal, a drill- 
ing crew can send facts on field con- 
ditions to a central computer that sends 


back specific instructions on drilling 
speeds, mud mixtures and bit sizes and 
weights, nght to the drilling site. 


This enables the crew to drill wells in less 
time, Move ngs to new sites sooner and 
Open more producing weils each year. 


Amoco’s leadership in developing new 
technologies like computer-assisted 
drilling is one of the reasons why we 
were able to help open up 81 new oil and 
natural gas fields in America last year. 


Exploration and production of new 
American fossil fuel reserves are im- 
portant, because these fueis will be re- 
lied on heavily until solar and other 
new forms of energy come of age. 


Until these new sources of anergy are 
practical on a large scale, Amoco will 
keep up the search for petroleum de- 
posits throughout America. 

from a leader. 
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your elegant 
breakfast 
is just the 
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ack issues of Geographic. 

Put your shelf of Geo- 
graphics te work with the 
National Geographic In- 
dex, 1947-1976 (including 
1977 Supplement). 

This 452-page guide 
lists articles by subject, 
author, and photographer. 

For more information 
on this and other Society 
publications, you may ob- 
tain a free catalog. Simply 
write to: 
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SEES National 
THE R ITZ: CAR LTON | Geographic 
CHICAGO Society, 
at Water Tower Phince / Washington, LD. Cc: 
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He called the Buffalo, 


calm cl ihe waters and healed 
the sick. Beaverhead. & deal 
inmagical spelis, the Medicine 
Man of the Blackieet, cantured 
In porcelain bi the articis of 
Cibis 

Trib h tomes like drum 
beats are iall celebrated in the 
waoricl of (his nae eb ey 

vorld where the Buffalo ha 
not vanished, signal fires vie 
biirm it Aa ES au *h [ Ten 
bloc forever DCnter cur wos 
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Cruises trom ; to 20 nights. 


Ss me ee Pe SE eS RS eS Se Se SK SB SB SUE eS EE See ee ee oe 


Please send me your 19749 Delta Queen 
and Mississippi Queen” Deluxe Cruise Schedule. 


Address 


The Delt Queen Steamboat Co., Dept. NGO?, PO. Box 2000, Addison, Ul, &O 10) 
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“THE BEST VACATIONS 


TO WALT DISNEY WORLD START WITH 
THE AIRLINE THAT KNOWS IT BEST. 


Eastern is the official 
airline ot me Walt 
A Disney iid ' aie abt 
Constlonn. Arnel 
“DeECaUSe We Tea member 
ithe Walt Disney World 
oe family, it's like our 
second home. So it isnt 
nrising that we have ire 





ll Rice to give you the time of 
your life there than anyone else, At surprisingly 
low price: 

SAVE 30% -50%* GETTING THERE. 

UE OL ef SaVer fares con save vou 4s 
OS, Or y sean ni # 50 athe Thy a Save 
Nis t Coach tare (where avadable}, 

MORE VACATION CHOICES 
THAN ANYONE ELSE. 


With almost 100 Walt Disney World viacateons. 


and a vanety of discount fares, we can help plana 
Oran t hat’ just Ment for you, 

We have vacations for familes. Honey- 
mooners; (rolfers. hennis players. We even have 





vacations that take in ather parts of Florida, or the 
Sahamas. 

Prices start at 51057 plus wrfare for a family 
of four for 4 days and: i nights at a selected hotel, 
and hastem s exctusive Wait Lhisney World hicket 
Books, each good for one d Ly 4 aCUTSsion 2: swell 
aa 4 fabulous altrachons 


MORE FLIGHTS THAN ANYONE ELSE. 
Besittes having the mast vat hits at the 
best possible prices, we also have more flights, 

from more cites, to Orlando than anyone else 
in fact, last year alone, we flew 
aver one millon people there, 
Ht you ve been thinking 
about a Walt Disney World 
vacation, call your travel agent. 
Or us. A. vicalion toa 
fantasy world isn't something 
8 do every day. So it makes 
to talk to the people 
wit ith ‘the most expenence 


EASTERN. THE OFFICIAL AIRLINE 
OF WALT DISNEY WORLD. 





~ EASTERN 


THE VWVINGS OF MAN 


In a city famous for 
its pretty girls, she’s 
most beloved of all 


Copenhagen's lovely Little 
Mermaid, perched gracefully on 
her rock at the harbor shore, 
Was created in bronze by 
acliptor Eilvercd Eriksen, The 
fairy-tale heroine sent all of 
Copenhagen mio mourming and 
nearly created an wternaticnial 
furor when she was decupitated 
by vandals in 1964. Not until 
anew head was skillfully cast 
from the original 1913 mold 
and fitted to her slim figure was 
the city restored to its normal 
good appetite and spirits 
Copenhagen i mdeed world 
famous for both food and fun, 
One Dane, 2 multimillionaire 
industrialist who commutes to 
wrk in his sailboat each day, 
told a NATIONAL CIFOGRAPHK 
stait writer that “if the warnor- 
bishop Absalon hadn't founded 
Copenhagen in the | 2th century, 
the place would have been 
Invented by Hans (C hriahan 
Andersen or Walt Disney,” 
Bul a hard-working city It 
too, The Danes centuries-old 
love offair with the sea has 
made Copenhagen a booming 
port, With its 25 miles of 
HUnVS. ts bossy merchant fleet, 
and its STeal Marine-eneine 
and shipbuilding complex, 
it is first in Scandinavia. 
Danish beer, meat, and 
dary proatucts whet 





jaded appetites throughout 
the civilized world, 

Danish craftsmen and 
cdesigners, Working in precious 
tetas and rich tenkwood, have 
become silversmiths and cabinet: 


makers to the world: Their clean, 


Dok lines typily the best of 
Zith-century cdesien. 

Hut over all of this mdustry 
hover the lighthearted spirits 
of Hans Christian Andersen, 
immortal storyteller. and of 
good King Christian [Y, 17th- 
century master-builder. From 
King Christian's vision came 
much of central Copenhagen’s 
rich beauty—classic structures 


























With graceful arthed doorways, 
elegant towers and spires soaring 
above wide plazas, and the 
Stock Exchange, with ts fanciful 
tower formed by the entwined 
(mils of four copper dragons 

Tivol, best-known and very 
possibly best of Rurape’s 
amusement parks, is certainly in 
the spirit of the creat king. 

A ghittening. 20-acre Guryland 
Of light, Tivol is o mid-city 
magnet for gourmets and 
CONnCeEr-eoers, young or old, 
king or commoner, Its restau- 
mints, theaters, comeert bulls, 
plavercunds, fun howse, and 
fireworks displays have enchanted 
more than 130 millon people 
in a century and. 4 quarter. 

Here Copenhageners feast on 
their distinctive smerreprpd, ul 
son. of portable smorgasbord 
mude of a single slice of bread 
piled high with ment, smoked 
fish, and other suvory edibles, 

As Copenhagen delights the 
eve and palate, her people de- 
light the visitor with their 
wurmih and good cheer. 

Copenhagen, Addis Ababa, 
Vhesico City, Bangkok—the 
sights and sounds and colors of 
the word's greal crossroads— 
readers visit them often m 
the pores of NATIONAL 
C+EOGRAPHIC. 
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She wantl to spend our anniversary at home g toment 
So | got her something easy to slip into. 





After all, life is to enjoy. 
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RANDMENALLY VACATIONS | 





Available To The Public For The First Time 
Now VOU On visit Eqvot and Israel with Rand 
McNally Ancient archeological sites, 

unforgettable art and architecture, wreseiblia 
bargains at the local bazaar See the Middle 
East at only Rand McNally can show. il. 


Four Vacations To Choose From 
BESTOFEGYPT 10 days 

“GYPT and THE NILE CRUISE 14 days 
EGYPT andISRAEL 22 dave 

GRAND TOUR OFISRAEL 12 days 


@ Deluxe Hotels © Mesis @ Professional 
Escorts = Limited number of guests 


Money-Saving Group Air Fares 
Regularly scheduled flights with 
VaarTound departures from New York® 
and Chicago on British Airways 


Guaraniee 
Rand MoNallys kr 16 your Gagurieoe Of PM aDUily 
Uy STH SCO aero ip 

yey Cet! When 7 oomed b 
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\N Si im ply i 
\, timeless? 


A masterpiece of crafts maAnships 2 
in gold filled, sterling silver arsohd:®, 
Bold; Classic writing instraments 
to be treasured Through Lhe yaara 
Fromgah?, a0) to $150,001" 


SIivce Abia = 










_ In The Bahamas you can 
live ike Robinson Crusoe. 


He people dream of 


ded island. 
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One window 
that won't leave you cold. 


ec) Trintier how eheex-chilling or Keen in comfort the year arene | Wile for tthe ateray fasta 
nose-ninnbing the weather is out Lt you aleo compare Anderse | , Ppeitaith 
se, these beautiful Anitersen Ee f double-pane insulating di Hay pret, MEN Sato 
Perma-Shield® Narroline® win- glass to old-fashioned single-pam mom cole Mais hon 
lows help keep you warm und glass, the energy savings really | , rs 
comfortable (rade mp, To more than the equiva- | 
hats: bees Lahey Tsilliate lent of an additional [2 reehe of ' 
Where heat oss micht otherwise cenlond peat ’ 
be the prentest—in the windows Add triple glazing andthe eners | 
[na one-slory howse their snug: gy savings pile up still higher } cl 
fitting desigon may save feurly us And when properly sized and 
moc energy ws forces of mori amentec| the PimioWws CaF Tan | 
fon celina tialation LOVnNLage OF Te Waring Winter | “The beautiful eer to cove fel” 
‘The window's design igtwotimes sun to further save energy uwT 4 
more weralhertight Chain inline rs Your Andersen dealer has more | Anderseti WV indowalls 
air-infilirstion standards. The heartwarming details, See the | 5 
better to Keep oul drafts, ard Yellow Pages under “Windows” Q" 
(ofhpared be windema eee sat i” hid ai) =e aia! ry j haiiis = Fo 2 sie ~18 a ES hea 


writ, Le aeegico Sanit Spaaé Fatie 2 ines! f r “a : W Are 






Beginning udth “the big five” 


|. Front-wheel drive. For lrn- 
pressive traction and direc: 
tional stability during show. 
sleet, tain. As well as added 
front seat roorminess because 
the flier is flat 


2. Four-wheel independent 
wepension, Each wheel reacts 


* Side window defoyger: for added 
convenience. 

* Controlled cycde wiper system for 
Varying weather conditions 

© Twilight Sentine! that:automat- 
beally tums on headlights with: 
approach of dusk 

* Automate Climate Control 

© Quick-ratio power sleering for 
ras) parking and cornering 

* Dual Comfort front sears 
at paccrpole | 

* Lamp Monitors. front and rear 

+ (himes that courtesy wpe 
you to buckle ap 


mdeoendenthy to road vate 
ations for a smooth nde. Ales 
contnbutes to interior room 
tress atid increased Usible 
Trunk sear 


3. Electronic fuel injection, 


* Plush-amounted windshield os on 
custom cars to reduce wind noise 

* More headroom and legroom— 
front and rear—than 7S 
CO Ae rpert 

* Reduced tuming concer tor more 
raineuverability in cty trattic 

* Right side rearview cones: mitror 
contributes to field of view, 

* Steel-beled, wide whitewall 
Tindal HTes 

* Sieveay pier stat adjuster for 
driver. 

* Columnasmounted headlight 
dimuner contre 


BY CADILLAC 






Designed for quick response, 
tast starting, @mooth engine 
delle 
4 Pour-wheel disc brakes, With 
stameted vate Conennuction 
for raped heat dissipation, 
5. Electronic Level Control. 
Adjusts for chatiging leeds 
AUToracolly: 


* Wheel bearings sealed tor tite 

* luminaned Entry Sysern for 
nighttitne convenbence. 

® Blectnic trunk release and power 
pull-down 

* Dyeme: light, dual spet:map lamps 

© lmpresaive mileage. EPA eati- 
mates are 22 mpg highway, |4 
city and 17 cempenite for the 
standard EFl engine. California 
Hgures ane lower 


EPA estimates.are 29 highway, 11 
cityand 24 composite forthe 79 
Elcloradis with the available diese! 
engine. With ether engine, your 
mileage will vary depending an 
how and whereyou drive, your 
cars condition and available 
equipment. Eldotades are 
equipped with GM-built engines 
produced by various divisions. 


See vour dealer for details 


An unprecedented combination of features... 


=. 
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| — Paes Sine SES, Si i es ! 


This new breed of Eldorado is unique in fearires. World-class in 

engineering, Cadillac in luxury Its everything you expect of Eldonudo 
and more. But to APP recvate the Eldorado espernence, you have 

to drive ic. Your Caclillac dealer would be pleased To arrange it At 

least once ina lifetime, everyone should drive a great car like this. 








GENERAL ELECTRIC TELEVISION 
TECHNOLOGY IS CHANGING THE WAY 
AMERICA ADJUSTS COLOR. 


Tike broackcaster lrananils 7 aie SAY >= (FE VIR sorts use Ihe 
a VIF signal with the ookor j Tire: VIR saga ets Signal to aulownalicaally 
B pechuire (hough ine y | Tht broadcaster : eadjusl the color 
COMMNUNECEIOn syShern i a nornlce anv ‘ne | [ epicure in vous home 
neaietic: codow wihike oe ee id 
anrsniething a = 


ties (CDs a 





















(tee Of getetae fer tai ee 
A fiebtercsceah ate hater oa T seatical Met ier re aco 


In 1977 General Hectic won an Emmy for An incredible sixty times a second, giving you 
being the first to use the broadcasters VIR color — vivid Jifetike colors —— 
signal in home television. The GE VIR set uses And all GE VIR sets have a OOM n solid-state 
the signal broadcast with many provranms,toad-  modularchassis and the In-Line picture tube sys- 
just Oolor distortions which may occur as the = fem pioneered by Gf 
oolor signal passes from the broadcaster, through See a chemonstra- 
TV communication systems, to your hore, tion of GE VIR teleyi- | 

Mesh tones, backorouncis, ble skies and sion technology today . | BROADCAST 
Ween grass are aulomalically adjusted for you Were changing (he war CONTROLLED 
by (Thescomputer-like circuitry in your GF VIR set Americaadiustscolor ® vir COLOR 


be — 





This is GE Performance Television. 


GENERAL @ ELECTRIC 





Nature erential lithe mos! delicate flowers, 
the most vivid colors, the most exciting 
textures. And we've transformed th qualities into the most distinttive 
jewelry—our superbly hand-crafted 14-Karat Gold Overlay - Collection. 
Available in the nation’s finest stores. Guaranteed to last a lifetime, naturally. 












TRACTION OF 
FAONT WHEEL DRIVE 





Imported From Germany. 


Ford Freésta ms Europe 6 mos! suc- 


Based 
on new car nameplate sales in the 
frst 16 months.) IfS an impon 
buyers dream. A car thats at home 
on the San Dtego Freeway es well 
a6 On the high-speed autobahn 
Fiesta—Wundercar 


Pig i a 2 be ig a a = 
cessful new car in histor, 


Excellent Performance. 
Performance is what Ford Fieast: 
is all about. With front wheel drive 
and Michelin steel-belted radials 
to help fake you up hills; through 
mud and over ice and snow 


= 


Quick 
ACCELERATION 


- 


SOLD AND SEAVICED AT OVER 
5.000 FORD DEALERS 


. WUNDERG 


Rack and pinion steering for 
Onecise Tanding And soceleration 
that will absolutehy move you, In 
Ford (esis, 1878 Fiestas acoeler- 
ated Tram O to 30 MPH inn ave: 
age of about 9 seconds. And thei 
front disc braxes Drought them 
from 50 to OU MPH. in an average of 
3.4 seconds 

High EPA 
Gas Mileage Ratings. 
Fiesta not only gives you great 
performance, but -aiso high. fue 
economy ratings. 1978 EPA oas 
Miueage BSllmMaes Wera Utavei- 


Hole af the time {Ars ad was opub- 


HIGH GAS 
MILEAGE RATINGS 





WIDE HATCHBACK DESIGN 





lished See your Ford Dealer for 
Actwal 18793 EPA ratings 

Ail Over 5,000 Ford Deslers. 
Fiesta is sold and serviced at over 
5.000 Ford Deslers.and backed Dy 
Ford Motor Gompany, Vearboam 
Mich. Test-drive € Fiesta and see 


FORD FIESTA 


FORD DIVISiON 





RELIVE 3000 YEARS OF THE 
WORLD'S MOST FASCINATING 
ANCIENT CIVILIZATION. 







EWS OF CENTURIES before Abraham, 
Buddha, Confucius, Caesar, Christ, 

& or Mohammed, a civilization e merged 
on 1 the banks of the Nile—one that has 
mystified, inspired, and fascinated mankind 
until this very day. 

And now National Geographic offers 
you a breathtaking look at that civilization— 
in Ancient Eoypl: Discovering its Splendors, 

with the largest pater format of any book 
ever published by National Geographic 

Brilliant color photography captures the 
essence—the marvelous heritage—oi 
ancient Egypt. Its remarkable artifacts an 
statuary, [ts exquisite necklaces, rings. Pom- 
studded jew elry. Its fashions, coittures, 
cosmetics, and furniture. You see also 
tools and methods of working 
games and pleasurable pastimes 


Hippopotamus, made 
of faience nearly 4,000 


Core. 3 a ik HAs Swe 


Ormute burial chambers symbolize 
entry into the aftertite 


Anchent Egypt's page apteads are nearly two 


feet wide. See the sapase ot lute mika nun 
anger thar ite actual siz 











Warlare, mourming, and preparation for 
tie atterlite, 

Viarvel aft choice treasures of King 
Tutankhamun . at colossal statues and 
temples at Karnak and Luxor... at tombs 
in the Vailey of the Kings, Gain insight into 
pyramid building—through superb large- 
scale illustrations based on the most up-to 
date findings of noted Egyptologists. 

Order your first-edition ci py now « 

Ancient Eyyot: Ciscopering its Spiendors, 
relive 30 incredible centuries—tfrom Egypt's 
predynastic beginnings to the height of its 
UTIp erial glory. Book includes chronology 
crf Egy pian dynasties and periods, and time 
chart relating events in Egypt and the 

: andent world. Simply 

detach and mail the 

tor at ment 








Bounty from the Nile Valley provides this sumptuous fenit nitan MuLEue 


Send no money now. 
Just complete and 
mail this Orcler form. 


The scribe, Esvpt': 


1 z i! 
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A golden fan, once rimmed by ostrich feathers, depicts a rival himt, 
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NATIONAL . 
GEOGRAPI it 
SK IED 
©. Box 1640, Washington, D.C. 20013 


Tj 
| 


YES, please send me afirst-edition cop 
of Ancien! Eeypt tor free-examination. Bill 
me upon detivery $29.95 (i. 5: fonds o1 
equivalent), plus postage and handling. 
lf lam not completely satistied, [may 


return it without payment 


== — = —s — a os —= — 


Please detach and mail this entire flap. 
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Myth: 


Truck traffic can move only on the highways. 








y tact: 


More than two million 
ig ble: <(er-(eMusle) <0 0) 
railway last year. 


Piggybacking—(the movement of truck trail- 
ers or containers by rail—is the fastest- 
growing part of the railroad business. It set 
anew record in 1977 and it's now Our sec- 
ond-largest source of traffic—next to coal. 

The piggyback concept has come of age. 
Better yet, it has generated a wealth of inno- 
vations and improvements. GContainerized 
cargo destined for foreign countries now 
moves across America by rail, New designs 
in flatears are saving fuel and increasing 
loads. Truck trailers that actually ride either 
roads or rails with two separate sets of 
wheels are being tested. 

This is good news for the railroads, but it's 
better news for the consumer and (he na- 
tion, Many piggyback trains move their 
cargo with aboul half the fuel that would be 
required by trucks to move the same goods. 

Usually there's a cost saving in piggy- 
back shipments, too, with the advantage of 
fast, long-distance travel and expedited 
door-to-door delivery service. 

Because these truckloads travel on the 
railroads, not the highways, the motoring 
public enjoys a grealer degree of safety and 

Pea harivea > — = 7 less congestion, while damage to the high- 

enuine sampit of | | — — way system is reduced. 
; iP rie hance . | poled F — = — Not all trucks can move by train, but thou- 

in Cairn, Bey pt . 3 - a. sands more are doing so every year. And the 
‘. | . ones that do aren't leaving potholes in your 
favorite road. 

rE EE Association of American Railroads, 

Actual book ate is 10-4, x 14", l EES | American Railroads Building, 
256 pages—lively, you-are-there text | Sl Fe | Washington, D.C. 20036 

ight chapters by outstanding 


Ss 
SUrDIise: 
. al iT i | ' s 
hey ptologists, . volume the whole 


family will treasure, Only $29.95. pero 7 Ce We've been working 
Se i od on the railroad. 


306 brilliant color illustrations. 





(Ordering iInstruchons inside. } 
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Your new 

WE will accept a 
full tine of cucality 
Super-Multi-Coated 
Pentax lenses, exotic 
ishteye 10 suUper-tela- 

ohote. Which sets you free 
lo explore the tiny world of a 
butterfly or ite expanse of an 
entre skyline 


yO we Quit 
faning. anapsnots 
hatauses ie ress 
have Oven osap 
pointing, dont bl 
yoursell, You've 
Suigrown your Simple cam- 
era. Its time to set yourself 
[ree with the ME trom Pentax 

Uiscover @ brand new world 
of quality 35 millimeter photogra 
pny. Pantax ME makes il as easy as 
$-2-3 

wih the Pentax ME, there's no 
Need to learn the complicated theory or 
jargon associated with 35 millimeter 
All you Rave to remember is set, focus 
and shoot. Suddaniy you're tree lo cap- 
lure al the color, beauty and excitement 
[hat was previously avaiable to serous 
photographers ony. 


7] 


opens even more possibilities, with 

action ofr sequence photographs al 

naary two @xciling frames per sec- 

ond. ‘Yet your M4E remains the small- 

= 51, lightes!, full-featured automatic 35 
millimeter SLA on today's market 

If you're frustrated by snapshots, 

youre ready for photograpns, See your 

‘aoniax dealer now...and lel ME sel you 

nee 


* 


More... fram the innovators. , 


FOF OO.LOY BROCHURE WRITE Perit ME PG Bor SSA¢ Litieton, CO ete 











State F ante | i State Fant ee | PState reat 
‘Bealth Agent . al | Aulo Agent | 
‘Mike Litter Mike Little | Mike Linde © 





Mike Little works like four 
insurance agents for the Stalls. 









‘lima ne nat nik; says schoolteacher Gary Stall of 
fanesville, Ohio. “| war even nn inc¢in its place. Right there 
when | need it. Fit's insurai | just call Mike. Whether it's 
car, life, nome or health insurance 

“He's made us has like he's our own Full-time 
agent, says Sharon > “He makes it feel like it's 
never an imposition 6: C iz him. 

If you need help with any kind 
amily insurance, call your nearpy 
ate Farm agent. You'll be talkina te 


four of the ea agents around. 





we 


Lie a a good neighbor, State Farms is there. 


ani ial 





th 





to the Orient. 









SATHWEST OR 


_——- 
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TOKYO SEATTLE CHICAGO 
With the only nonstops 
from Chicago and Seattle/Tacoma. 


Northwest combines the fastest way to armrests and wider aisles. We wont put 


e Ornient with 747s that are still roomy the squeeze on you. 


and comfortable. Most other airines are Save 40% or more 10 Hong Kong, 
squeezing an extra seat in every row in Manila or Taipei with our Paciic Buaget 
coach on 747s. But not Northwest. We Fare. Call for details. Northwest also 


St 


ll give you nine-across seating in serves Osaka, Seoul and Okinawa. 


Economy, That means wider seats, wider For reservations, call a travel agent 


rasiest trom hese cies 4 


Fasiesl from these cities via Flight 3 2 
oc hic Mm act Pitsburg : FLIGHT 3: Daily 747 service from Chicago 


es Miwon rel allen 11:50am tse via Anchorage 


or Northwest. 





ledianapols Hochester NR 
mt 


Rochester, NY LEAVE CHIGAGO ARRIVE TOKYO (Next day} 


P 
. iLife 
| Ss a RE 


ghiteky a Si, Lows 


Miami A. Uda Ts roa St. Pete 11:50am es Tu Su NONSTOP 2a 


Mew Orleans Pius many more! 


Ha Flight 7: FLIGHT 7: Daily 747 service from Seattle/Tacoma 


NMinnzapats Cente ; 4 LEAVE SEATTLE TACOMA esicaiune cere Nass aid 
Spokand Plus many more 


Portland 


St. Pail 





):40pm NONSTOP 3:35pm 
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NORTHWEST ORIENT 


The wide-cabin airline 






The es Ofclistinetion 
| | 





- PARKER 
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| MniCcevyave Ovens afe capeble 
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Consider the loak. Slightly bolder. With a 
wider hood for improved serviceability, 
Optional stacked rectangular head lamps and 
chrome grille (standard on all Royal exterior 
trims). Integrated corner parking lights. New 
front bumper, too, with optional bumper 
gquards. And fifteen colors to choose from— 
ten of them new this year. 

What's under the sheet metal is impressive, 
too. Things like a new diagnostic plug that 
makes it easier to check out the voltage 
reguiator, alternator, iqnition system, anc 
more. There's even.a newly designed front 





suspension that further 

Teduces noise and better isolates road shocks 
for a smoother ride. 

Last year, we introduced the Travel Seating 


Package available on Royal Sportsman wagons. 


It not only provides comfortable seating, but 











a nice place to lounge, eat, or sleep. 
Dodge ts Number One (based on the 
industry's accepted practice of defining 
Van sales) and offers more models than 
Chevy. Also greater van maneuverability 
model for model, than Ford or Chevy. And 
makes a Variety, ranging from our ]09- 
inch-wheelbase 5100 to our Maxis, the 
TOOMUeSt Vans and wacgons in the 
business. They've had a big part 


| Inmaking Dodge America’s 


aston gro wing truck Coreen ¥. 


7 incre free LG7 to 1ST) 


DODGE Is INTO TRUCKIN’ q 





When you lead all oil companies 
_ inpatents,you havetobe . 
discovering a lot more than oil. 

Philips developed the cil 


furnace process for making 
carbon black. The unique 
. ” aay letersi iat a z \ ee 
By — substance that allows auto- 
h Oe = » aT -. - mobile tres to resist abra- 
bt ae = _—— 3 sivewear and ncrenses tread | 
lite by thousands of miles. | 











— _} ' a ay ' 

'. - ie 4 . . _j 
A umigue anh-icing jet fuel adehtive developed by 
Philips Petroleum m the mid 1950's for the U.S. 
Air Force 16 now sold commerctally, allowing 
today's business jets to fly at altitudes where 
temperatures often drop to -70° Fahrenhett. 
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A special surgical mesh, patented by Phillips, is used by surgeons to 
help close large-sized incrsyons following abdominal surgery. This re- 





markable matenal interlaces with the pabents’ own body tissue, 
qwving it added strength as it heals. As aresult, pahents are less likely 
to face a retum to surgery because of the failure of an incision to 
close property. 


impact absorbing guard rails already 
In place across 25 states use a 
futented shatter-prool plastic, deve! 

oped by Philips Petroleum, to help 

© save lives and reduce crash damage 
5 on our highways. 





A wigue water-based asptiialt 
developed and marketed by 
Philips virtually ebmunates the 
polluting smoke and fumes 
created by conventonal asphalt 
paving methods, and saves 
energy by using 30%) less pe- 
troleuin to surface a highway, 





| Leacing the way mn innovative_ 
s ideas. Thats performance, 
From Philips Petroleum. 








Cathy switched to reservations a eS 
year ago, after 10 yearsincustomer © <2 
relations. Brenda has beenthere9 years. ~~~ \¥. 

Cathy and her Deltamatic computer can a 
handle just about any question on flights, fares, aan 
aggage, meals, routes, pets and jets. But if she gets 
stumped, Brenda jumps in. 

Brenda figures your Delta trip begins when you phone. And Cathy 
wants to get you off to a flying start. You see, when it comes to people, 
Cathy and Brenda couldn't care more. 

Delta is ready when you are.’ 
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Talk space. Talk teatures. Talk whatever pleases you. 
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16 Lustem Cmiiser 


if-a hard-working wagon 


Bait take a 
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Ltda 


test clive 


Youll know you re getting 
more than just another 


You'll eet-a ride sa smooth 
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because of the special sound 


elation in tee dance ana 

insulation in the doars and 
‘ 
rhe thick 
And 
5 | Say, Wes 
you ll see luxury touches 
to timed ina 

Full-size Oldsmobile. | 


carpe area, and 





carpet on the flo 
you d expect 
You 

can even choose rich velour 
upholstery at no extra cost 
t you wish 


Custom (ruiser 


raat | 
5 dus 


the only full-size wagon 
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eeling is believing. 
Q79 Oldsmobile 2 ustom Cruiser. 


the world to offer the choice 
of 5.7-litre gasoline or diesel 
Ves. lest-cdrive a Custom 
Cruiser at your ids dealers 
so0n, and dis co ver tha! 
reat Olds feeling, wagon 
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Have one built for vou, | 


